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A FIELD  STUDY  OF  THE  REPRODUCTIVE  BEHAVIOUR  OF 
SPINE-DEFICIENT  STICKLEBACKS  FROM  NORTH  UIST, 
OUTER  HEBRIDES 

By  PETER  J.  WRIGHT 

Department  of  Zoology,  University  of  Glasgow 

and  KATHRYN  M.  WRIGHT 

Scottish  Crop  Research  Institute,  Invergowrie 


Introduction 

Populations  of  Three-spined  Sticklebacks  Gastevosteus 
aculeatus  which  lack  both  lateral  plates  and  spines  have  been 
reported  from  a number  of  isolated  small  acidic  lakes  in  both 
Europe  and  North  America  (Moodie  and  Reimchen  1973,  Bell  1974) . 
Campbell  (1979)  discovered  several  populations  of 
spine-deficient  sticklebacks  in  lochs  and  streams  on  the  east 
side  of  North  Uist,  Outer  Hebrides.  Unlike  other  known 
populations  of  spine-deficient  sticklebacks  (Reimchen  1979)  the 
sticklebacks  from  North  Uist  co-exist  with  abundant  predatory 
fish  and  birds,  and  their  vulnerability  to  predation  is 
reflected  in  their  well-developed  anti-predator  responses 
(Giles  and  Huntingford  1984)  . 

In  the  laboratory,  spine-deficient  sticklebacks  are 
abnormal  in  several  aspects  of  their  reproductive  behaviour. 
Nests  are  comparatively  simple  and  impermanent,  and 
free-swimming  fry  are  chased  intensely  by  their  father 
(Huntingford  and  Wright,  in  press).  However,  to  assess  the 
significance  of  these  unusual  behavioural  traits  it  is 
important  to  know  whether  they  are  laboratory  artefacts. 

Several  field  studies  have  shown  that  the  behaviour  of 
armoured  sticklebacks  in  the  wild  is  similar  to  that  seen  in 
laboratory  aquaria  (Wooton  1972,  Kynard  1978).  The  aim  of  this 
present  study  was  to  obtain  information  on  the  breeding 
behaviour  of  spine-deficient  sticklebacks  in  their  natural 
habitat,  particularly  with  respect  to  fry  retrieval  and  nest 
building  activities.  The  study  investigated  two  stream 
populations  which  had  previously  been  investigated  in  the 
laboratory . 

Materials  and  methods 

Data  were  collected  during  the  latter  part  of  the  breeding 
season,  from  4/6/88  to  12/6/88. 
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Figure  1 

Map  of  the  north-eastern  part  of  North  Uist, 
showing  the  two  study  sites: 

river  and  the  stream  near  Loch  a Bharpa 
Each  study  site  marked  S 


Strumore 
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Study  sites 

Two  stream  sites  in  the  east  of  North  Uist  were  chosen  as 
shown  in  Figure  1;  each  study  site  marked  S. 

River_  Strumore : 

This  is  a fast-flowing  clear  river  running  between  Loch 
Fada  and  Loch  an  Strumore  (see  Figure  1)  . The  river  is  shallow 
(<1.5  m)  with  rocks  and  stones  covering  much  of  the  gravel/grit 
substrate.  Clumps  of  filamentous  algae  grow  in  mid-stream. 
Shore-weed  Littorella  uniflora  is  found  in  the  shallow  shelf 
areas  near  the  bank,  and  one  sheltered  rocky  area  of  the  stream 
was  covered  by  Broad-leaved  Pondweed  Votamogeton  natans. 


Loch  a Bharpa  hatchery  stream: 

This  stream  runs  from  Loch  a Bharpa  to  the  estuarine  Loch 
Eport.  The  level  of  the  stream  is  subject  to  considerable 
variation,  associated  with  leakage  from  a dam  constructed  by 
the  local  Salmon  hatchery.  The  stream  runs  over  peat  cuttings, 
and  consequently  the  water  has  a heavy  peat  stain.  Some  of  the 
peat  cuttings  are  flooded  and  form  shallow  ponds.  Stickleback 
nests  were  found  both  in  these  ponds  and  in  the  stream. 

Observations 

Observations  were  made  between  09.00  and  17.00  hours. 
Visual  surveys  and  dip  net  sampling  of  the  two  streams  were 
carried  out  in  order  to  locate  and  identify  the  microhabitat  of 
nest  sites. 

In  the  stream  at  Strumore,  observations  were  made  within 
50  cm  of  the  fish  under  investigation,  under  water  with  the  aid 
of  a snorkel  and  face  mask.  If  no  sudden  movements  were  made, 
breeding  fish  paid  little  attention  to  the  observer.  To  allow 
the  fish  to  recover  from  any  initial  shock  caused  by  the 
arrival  of  the  observer,  recording  was  not  commenced  until  ten 
minutes  after  arrival  near  the  nest. 

Observations  on  Loch  a Bharpa  males  were  made  at  a similar 
distance,  but  because  nests  occurred  in  very  shallow  water  (<12 
cm),  it  was  possible  to  make  observations  from  the  bank. 

Data  Collection 

Data  on  the  time  spent  on  various  activities,  together 
with  the  frequency  of  fanning  bouts  and  interactions  with 
conspecifics  and  other  fish  species,  were  collected  for 
individual  males  during  ten-minute  observation  periods.  Where 
possible,  males  whose  nest  site  could  be  easily  recognised  were 
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Table  1 

The  number  of  males  investigated 
and  the  number  of  observation  periods  made  at  each  site 


Site 

Number  of  Males 

Number  of  Observations 

Strumore 

mid-stream 

5 

14 

Strumore 

shelf 

5 

12 

Bharpa 

stream 

15 

35 

Bharpa 

pond 

5 

12 

Total 

30 

73 
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observed  on  successive  days.  For  the  purpose  of  analysis  the 
behaviours  recorded  were  divided  into  the  following  categories: 
foraging,  courtship,  fanning,  nest  building,  nest  guarding, 
patrolling  the  territory,  and  retrieving  fry. 

The  number  of  males  observed,  and  the  number  of 
observation  periods  at  each  site,  are  given  in  Table  1.  In  most 
cases  a tape  measure  was  placed  near  the  nest,  ten  minutes 
prior  to  the  beginning  of  observations,  and  was  used  to  measure 
the  distance  from  the  nest  a territory  holder  would  chase  or 
head-to-tail  fight  with  an  intruder.  This  distance  was  then 
used  as  a measure  of  the  size  of  the  territory  defended. 
Photographic  records  of  nests  and  microhabitat  were  made,  and 
at  the  end  of  the  study  period  measurements  of  inter-nest 
distances  were  also  made. 

River  conditions 

Velocity  of  the  river  current  was  measured  at  all  sites  by 
measuring  the  time  a neutrally  buoyant  drogue  took  to  travel 
one  metre.  The  depth  of  water  at  nest  sites  was  recorded  in 
conjunction  with  current  velocity  measurements. 

Results 

HABITAT  USE 


Patterns  of  Foraging 

Sticklebacks  in  both  populations  investigated  exhibited 
two  patterns  of  foraging;  the  benthic  type  typical  of  the 
mainland  populations  which  inhabit  small  water  bodies,  and 
foraging  on  water  borne  food  particles  whilst  maintaining 
station.  Foraging  on  benthic  fauna  was  most  frequently  observed 
in  males  inhabiting  sheltered  sites  and  when  current  velocity 
was  low.  Sticklebacks  in  mid-stream  were  observed  to  maintain 
station  in  current  velocities  of  up  to  0.2  metres  per  second, 
using  just  their  caudal  and  pectoral  fins  for  propulsion.  Males 
would  dart  out  as  far  as  30  cm  (range  10-30  cm)  upstream  of  the 
nest  to  catch  approaching  food  particles.  Drifting  food 
particles  were  generally  inspected  before  being  eaten. 

Nest  Microhabitat 

River  Strumore: 

The  highest  density  of  nesting  males  (<0.5  nests  per  m2) 
in  the  stream  occurred  in  one  area  within  three  metres  of  a 
rocky  outcrop  and  dense  vegetation.  Within  this  area  two 
microhabitats  were  favoured  by  males. 
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The  nests  of  large  males  (mean  3.2  cm  TL;  range  2.9  - 3.5) 
were  found  in  mid-stream  (Strumore  mid-stream  site)  down  to  a 
depth  of  55  cm,  either  on,  between  or  behind  stones  or  small 
rocks.  Cover  from  rocks  and  stones  was  minimal  in  this  region 
of  the  river,  and  flow  rates  ranging  from  0.15  to  0.2  metres 
per  second  were  recorded  during  the  study  period.  Filamentous 
algae  was  the  main  source  of  nest  material,  but  only  one  male 
nested  close  to  this  vegetation.  Trout  Salmo  trutta  parr  (up  to 
10  cm  TL)  also  favoured  this  area  of  the  stream,  and  occurred 
in  densities  of  from  1.0  to  5.0  per  m2 . Caseless  caddis  larvae 
(Trichoptera) , cased  caddis  larvae,  and  small  Eels  Anguilla 
anguilla  were  also  observed  in  this  region. 

Smaller  males  (mean  length  2.2  cm  TL;  range  2.1  - 2.5) 
nested  in  the  shallow  (5-7  cm)  shelf  region  near  the  banks  of 
the  river  (Strumore  shelf  site) . This  region  was  characterised 
by  Shore-weed  and  fine  plant  debris  covering  the  gravel 
substrate,  and  was  not  subject  to  fast  currents,  the  maximum 
water  flow  being  only  a quarter  of  that  in  the  main  stream 
during  the  study  period.  Trout  parr  merely  strayed  into  this 
part  of  the  river. 

Loch  a Bharpa  Hatchery  stream: 

Nests  were  found  throughout  the  stream,  although  the 
highest  density  occurred  in  one  particularly  shallow  region 
(depth  4-8  cm  low  flow;  11-15  cm  fast  flow;  Bharpa  stream  site 
close  to  a boulder)  . This  site  had  a density  of  ten  nests  per 
square  metre.  The  gravel  substrate  was  covered  with  fine  plant 
debris  and,  unlike  most  of  the  stream,  had  many  small  stones 
and  rocks  which  provided  nesting  sites. 

Some  males  were  found  nesting  in  one  of  the  ponds  (Bharpa 
pond  site).  This  pond  had  a thick,  soft,  muddy  substrate  and 
all  nests  found  were  above  this  substrate  in  crevices,  in  one 
case  on  top  of  a rock.  All  nests  were  situated  close  to  the 
water  surface  (<15  cm)  and  during  the  study  period  changes  in 
pond  depth  were  found  to  have  exposed  one  of  the  nests  under 
investigation.  Broad- leaved  Pondweed  covered  a large  area  (c. 
60%)  of  the  pond  and  appeared  to  be  an  important  haven  for 
females  and  non-breeding  males.  Nest  sites  were  situated  away 
(>20  cm)  from  vegetation. 

Nest  Structure 

The  structure  and  position  of  nests  in  relation  to 
available  shelter  from  stones  appeared  to  be  related  to  current 
strength.  Nests  built  in  sites  subject  to  fast  currents,  for 
example  in  the  open  mid-stream,  were  always  built  behind  stones 
and  covered  with  vegetation  and  fine  gravel.  Nests  situated 
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away  from  mid- stream  were  built  between  stones  and  covered  with 
vegetation  or,  as  in  the  case  of  males  nesting  on  Strumore 
shelf,  up  against  the  fronds  of  Shore-weed.  Nests  subject  to 
low  current  velocity,  such  as  in  Bharpa  pond  and  away  from  the 
current  of  Bharpa  stream,  tended  to  consist  of  little  more  than 
strands  of  glue.  Nests  were  small  (<4  cm)  and  even  the  largest 
nests  held  no  more  than  two  egg  batches. 

All  males  built  their  nests  on  a hard  substrate,  either  on 
gravel  or  on  a flat  stone,  and  usually  no  pit  was  excavated. 
Males  in  the  Strumore  shelf  region  built  their  nests  on  the 
plant  debris/gravel  substrate,  but  during  the  development  of 
their  eggs  (see  below)  they  removed  debris  from  around  their 
nest  so  that  an  arena  was  cleared  by  the  time  their  eggs  had 
hatched. 

Inter-Nest  Distances 

A comparison  of  nest  distribution  at  the  four  sites 
indicated  an  inverse  relationship  between  inter-nest  distance 
and  nest  density  (Table  2).  The  availability  of  crevices  in 
Bharpa  pond  may  account  for  the  low  density  of  males  found, 
since  each  crevice  examined  (N=5)  contained  a resident  male  and 
the  only  rock  in  the  pond  also  had  a resident  male.  Inter-nest 
distances  at  the  Strumore  shelf  site  were  not  markedly 
different  from  the  distance  a resident  male  would  chase  a 
neighbouring  male  (Table  2),  and  nests  were  nearly  equal 
distances  apart.  In  the  Bharpa  stream  site  a similar 
relationship  between  territory  size  and  defence  prevailed, 
although  some  males  managed  to  defend  larger  territories  than 
others  and  would  sometimes  chase  males  other  than  their 
immediate  neighbours.  Although  a detailed  investigation  of  male 
aggression  in  the  Bharpa  stream  site  was  not  possible  in  the 
time  available,  it  was  evident  that  the  males  with  the  largest 
territories  (>30  cm)  always  won  boundary  disputes  with  their 
neighbours,  thus  suggesting  that  some  form  of  hierarchy 
prevails  within  the  nest  site.  Males  in  the  open  stream  at 
Strumore  were  rarely  seen  to  chase  intruders  more  than  halfway 
towards  their  nearest  neighbour,  thus  indicating  that  they  kept 
mainly  within  the  boundary  of  their  territories  (Table  2). 

REPRODUCTIVE  BEHAVIOUR 
Nest  Building  Activities 

Spine-deficient  males  exhibited  most  of  the  types  of  nest 
building  activities  observed  in  armoured  forms  (Van  Iersel 
1953),  namely  carrying,  glueing,  boring  and  pushing. 
Observations  over  successive  days  on  individual  males  in  the 


10 


The  Scottish  Naturalist 


1991 


Table  2 

Male  density,  inter-nest  distance,  and  the  distance 
from  the  nest  a resident  male  will  chase  an  intruder,  found 

at  the  four  study  sites 


Site 

Male 

Density 

(m2) 

Inter-nest 
Distance  (m) 
mean  range 

Territory 
Defended  (m) 
mean  range 

Strumore 

mid-stream 

2.5 

1.14 

(1.00-1.30) 

0.43 

(0.30-0.70) 

Strumore 

shelf 

4.8 

0.43 

(0.30-0.50) 

0.45 

(0.30-0.50) 

Bharpa 

stream 

10.0 

0.20 

(0.15-0.23) 

0.30 

(0.20-0.36) 

Bharpa 

pond 

1.7 

0.71 

(0.60-0.80) 

0.29 

(0.25-0.40) 
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Strumore  river  indicated  that  nest  building  and  the  collection 
of  nest  material  followed  a cycle  of  activity,  peaking  on  the 
day  following  spawning  (Figure  2)  . At  the  time  the  eggs  were 
laid,  the  nest  generally  consisted  of  a few  sticks  or  pieces  of 
vegetation  stuck  together  with  glue.  Following  spawning,  males 
added  more  such  material  and  then  covered  the  nest  with  fine 
grit  or  silt  which  provided  camouflage.  Nest  activity  increased 
following  hatching,  with  a new  nest  being  built  beside  the  old 
nest  immediately  after  hatching  ready  for  the  next  spawning. 

During  the  course  of  observations,  many  males  were  seen  to 
remove  or  disrupt  parts  of  their  nests  and  then  to  rebuild  them 
at  the  same  location.  In  the  case  of  Strumore  males  nesting  in 
mid-stream,  this  rebuilding  involved  the  removal  of  the  nest’s 
surface  layer  of  gravel  and  vegetation,  thus  exposing  the  eggs. 
This  exposure  of  eggs  was  only  observed  on  days  of  relatively 
low  current  flow.  Disturbance  by  the  observer  led  to 
re-covering  of  eggs  on  two  occasions. 


Courtship 

Observations  of  seven  males  over  successive  days  indicated 
that  spawning  was  restricted  to  just  one  day  in  each 
reproductive  cycle.  Only  courting  males  exhibited  the  types  of 
coloration  generally  associated  with  breeding  male 
sticklebacks,  displaying  the  typical  bright  body  colour  and  red 
throat  patch  (although  in  Bharpa  males  this  patch  only  extended 
from  the  operculum  to  halfway  below  the  pectoral  fins) . 
Coloration  may  also  be  important  for  camouflage,  since 
sticklebacks  from  the  peat-stained  stream  of  Loch  Bharpa  were 
markedly  darker  than  Strumore  sticklebacks.  The  semi-barred 
colour  pattern  of  non-courting  males  made  observations  on  them 
very  difficult  when  they  were  static. 

Courtship  was  brief  and  no  pre-spawning  act  lasted  for 
longer  than  ten  seconds.  Males  stayed  within  five  cm  of  their 
nests,  frequently  examining  and  then  leaving  their  nests,  until 
a gravid  female  presented  herself  near  the  boundary  of  a 
territory.  Of  fifteen  female  presentations  observed,  in  nine 
cases  males  exhibited  the  typical  zig-zag  ’dance'  before 
leading  a female  to  the  nest.  Zig-zag  ’dance’  bouts  lasted  for 
5 to  10  seconds.  However,  females  sometimes  (in  six 
presentations)  allowed  males  to  escort  them  directly  back  to 
the  nest.  Furthermore,  on  five  occasions  females  were  seen  to 
court  males  actively  by  following  unwilling  resident  males  to 
within  a male's  territory.  On  most  occasions  (12  presentations) 
a female  responding  to  a male's  courtship  left  the  nest  after 
inspecting  it,  and  was  often  chased  away.  In  both  Bharpa  stream 
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Figure  2 

Median  time  spent  in  nest  building 
by  resident  males  of  the  Strumore  population 

Histograms  represent  the  median  time  spent  on  building 
in  ten-minute  observation  periods  based  on  all  males 
exhibiting  such  behaviour 

Points  indicate  the  proportion  of  males  observed  building 
on  particular  days  after  spawning 

H = day  of  hatching 
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and  pond  the  number  of  available  gravid  females  observed 
appeared  to  be  in  excess  of  the  number  of  courting  males,  since 
three  times  as  many  gravid  females  as  courting  males  were 
observed  and  caught  during  dip-netting. 


Fanning 

Parental  males  spent  less  than  10%  of  their  time  fanning 
eggs  (maximum  time  fanning  was  58  seconds  in  a ten  minute 
observation  period) . The  frequency  of  fanning  bouts  ranged  from 
0 to  7 within  a ten  minute  observation  period  (median  bout 
frequency  = 3)  . Males  in  the  Strumore  population  fanned  for  up 
to  12  seconds  in  a single  bout  (median  = 5 seconds;  range  2-12 
seconds),  as  did  males  from  Bharpa  pond  (median  = 3 seconds; 
range  = 2-12  seconds) . However  the  fanning  bouts  of  males  from 
the  Bharpa  pond  site  were  significantly  shorter  than  those  from 
Bharpa  stream  (U29,i5  = 279;  PC0.001)  or  Strumore  river  (1)33,29 
= 820;  PcO.OOl)  sites,  median  bout  length  being  only  two 
seconds  (range  1-4  seconds) . 

Fanning  involves  keeping  the  head  down  near  the  nest  and 
would  thus  be  expected  to  impair  vigilance,  which  may  explain 
the  short  fanning  bouts  observed  in  the  densely  populated 
Bharpa  stream  site.  Owing  to  the  limited  time  available  for 
studying  individual  males,  and  the  relatively  short  time  spent 
by  males  in  fanning,  no  reliable  estimates  of  changes  in 
fanning  activity  over  a male's  reproductive  cycle  could  be 
made.  However  observations  on  five  males  indicated  an  overall 
increase  in  fanning  activity  from  day  one  to  day  three  after 
spawning . 


Retrieval 

Out  of  62  observations  made  on  males  with  either  eggs  or 
fry,  only  three  males  were  observed  to  have  fry.  These  fry  were 
all  at  a very  early  stage  of  development,  still  possessing 
large  yolk-sacs.  Based  on  observations  of  one  brood  from 
Strumore  shelf,  fry  were  only  capable  of  short  bursts  of 
swimming,  taking  them  no  further  than  the  limits  of  the  cleared 
area. 


As  already  mentioned,  males  began  building  a second  nest 
next  to  their  old  nest,  whilst  retrieving  fry.  Males  also  began 
to  exhibit  courting  coloration,  and  in  the  case  of  two 
specimens,  where  observations  were  possible  on  successive  days, 
new  batches  of  eggs  were  present  in  the  new  nest  the  next  day. 
Thus  it  would  appear  that  fathers  only  spend  one  day  retrieving 
their  fry. 
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AGRESSIVE  INTERACTIONS 

Territorial  Defence 

Two  components  of  territorial  defence  were  identified: 

(1)  guarding  the  nest,  in  which  the  father  remained  within 
five  cm  of  the  nest,  and 

(2)  patrolling,  in  which  the  male  left  the  nest  and  moved 
around  and  beyond  the  perimeter  of  its  territory. 

Patrolling  often  resulted  in  the  male  being  chased  or  in 
carousel  fighting  with  a neighbour  (see  below).  Patrolling  was 
observed  most  frequently  during  the  two  days  following  spawning 
and  almost  ceased  by  the  end  of  the  reproductive  cycle,  whilst 
the  time  spent  guarding  the  nest  increased  later  in  the  cycle 
(Figure  3) . 

Interactions  between  Neighbours 

Three  types  of  interactions  between  males  were  observed, 
namely  chasing,  carousel  fighting,  and  egg  stealing. 

Chasing  by  a territory  owner  was  usually  associated  with 
an  intrusion  to  within  15  cm  of  the  nest  by  a neighbouring 
male.  Differences  in  the  average  frequency  of  chasing  between 
males  from  the  different  sites  were  found,  chasing  being 
observed  more  frequently  in  males  from  Bharpa  stream  (Ui4,20  = 
230;  P<0.05;  based  on  difference  in  overall  chase  frequency 
between  Bharpa  stream  and  other  sites;  Table  3).  Disputes 
between  neighbours  from  Bharpa  stream  often  (in  16  out  of  26 
disputes)  involved  incursion  into  a neighbour’s  territory. 
Carousel  head  to  tail  fighting  was  observed  in  connection  with 
boundary  disputes.  Males  inhabiting  the  Strumore  shelf  (which 
has  the  second  largest  density  of  males)  exhibited  the  greatest 
frequency  of  carousel  fighting  (Table  3).  Egg  stealing  and 
attempted  stealing  by  neighbouring  males  was  observed  twice  in 
the  Strumore  shelf  site  and  three  times  in  Bharpa  stream. 

Interactions  with  Gravid  Females 

Females  and  non-breeding  conspecifics  in  Strumore  river 
were  observed  and  collected  in  both  the  shelf  region  and  in  the 
Broad-leaved  Pondweed,  downstream  of  the  rocky  outcrop.  Broad 
leaved  Pondweed  stands  were  also  an  important  shelter  for 
females  in  Bharpa  pond.  Non-courting  males  tended  to  ignore 
gravid  females  near  the  boundary  of  their  territory.  However, 
any  females  which  approached  were  chased  out  or,  on  two 
occasions,  obstructed  by  a lateral  display.  The  frequency  of 
gravid  female  interactions  with  resident  males  corresponded 
with  the  availability  of  cover,  such  disputes  being  most  common 
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in  Bharpa  pond  and  the  Strumore  shelf  (Table  3) . 

Interactions  with  Non-Breeding  Conspecifics 

All  non-breeding  conspecifics  (both  males  and  females) 
were  chased  out  of  territories,  often  into  the  territory  of  a 
neighbour;  consequently  a fish  straying  into  one  territory 
often  ended  up  being  chased  by  several  resident  males.  This 
observation,  together  with  the  large  numbers  of  non-breeding 
individuals,  would  account  for  the  fairly  high  frequency  of 
such  interactions,  particularly  in  sites  with  high  nest 
densities . 

Conspecific  raiding  parties,  composed  of  between  two  and 
seven  males  and  females,  were  observed  both  in  Bharpa  pond  (on 
four  occasions)  and  once  in  Bharpa  stream,  although  not  at  the 
site  with  the  high  nest  density.  Resident  males  remained  within 
ten  cm  of  their  nests  when  attempting  to  defend  their  nests 
from  a raiding  party. 

Interactions  with  Trout  Parr 

Trout  parr  inhabiting  the  mid- stream  at  Strumore  also  held 
territories,  and  disputes  between  sticklebacks  and  parr  were 
common  (Table  3),  with  some  of  the  larger  parr  occasionally 
succeeding  in  expelling  male  sticklebacks.  Small  parr  (up  to  5 
cm  TL)  were  generally  chased  out  of  the  territory,  but  a 
different  tactic  was  used  against  the  larger  (up  to  10  cm  TL) 
more  aggressive  parr;  this  involved  careful  maneuvering  and 
fast  attacks  to  the  caudal  region.  A similar  technique  was  also 
used  against  small  Eels  (9-18  cm  TL)  which  came  within  ten  cm 
of  the  nest.  At  other  sites,  interactions  with  parr  only 
occurred  when  parr  swam  through  a nesting  site,  when  they  were 
chased  out  of  the  territory  often  into  that  of  a neighbour. 

Interactions  with  Caddis  Larvae 

Nesting  males  frequently  attacked  caddis  larvae  and 
objects  shaped  like  caddis-cases,  and  removed  them  from  the 
area  around  the  nest.  As  described  earlier,  males  nesting  in 
Strumore  shelf  removed  plant  debris  during  the  development  of 
their  eggs,  and  as  a result  the  caddis  larvae  could  easily  be 
seen  against  the  cleared  gravel  substrate. 

Discussion 

Reproductive  Behaviour  of  Spine-Deficient  Sticklebacks 

In  general,  the  reproductive  behaviour  of  spine-deficient 
sticklebacks  observed  in  this  study  does  not  appear  to  be 
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Figure  3 

Median  time  spent  patrolling  and  guarding 
by  resident  males  of  the  Strumore  population 

Histograms  represent  the  median  time  spent 
guarding  (lined)  and  patrolling  (white) 
for  all  males  observed 

Horizontal  bars  refer  to  the  range  of  time  spent 
guarding  (-)  and  patrolling  ( — ) 
for  all  males  observed 


H = day  of  hatching 
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Table  3 

The  frequency  of  disputes  with  intruders,  based  on  the 
mean  frequency  of  such  disputes,  for  a given  sample 
site  in  a ten-minute  period 


Site 

Frequency  of  Disputes  with: 
Neighbours  Females  Conspecifics 
chase  car 

Parr 

Eels 

Strumore 
mid- stream 

0.29 

0.14 

0.14 

0.70 

0.93 

0.21 

Strumore 

shelf 

0.10 

0.25 

0.60 

0.72 

0.37 

0.13 

Bharpa 

stream 

0.85 

0.02 

0.19 

1.27 

0.09 

0.05 

Bharpa 

pond 

0.09 

0.09 

1.92 

1.57 

0.17 

0 

Car  (Carousel)  = head  to  tail  fighting 
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markedly  different  from  that  of  known  armoured  populations. 
Spine-deficient  sticklebacks  exhibited  the  same  behavioural 
repertoire  during  building  of  the  nest  (i.e.  collecting, 
building,  manipulating  and  glueing  nest  material),  during 
courtship,  and  during  the  parental  phase,  as  has  been  reported 
for  armoured  Gasterosteus  aculeatus  (see  Wooton  1976  and  1984 
for  reviews) . 

In  common  with  Kynard's  (1978)  field  observations  on  a 
lacustrine  armoured  population,  zig-zag  dance  was  not  always 
involved  in  courtship,  and  females  often  allowed  themselves  to 
be  led  directly  to  a nest,  or  even  actively  courted  a male. 
Kynard  (1978)  proposed  that  such  a readiness  to  breed  may 
reflect  the  abundance  of  gravid  females  late  in  the  season,  and 
the  number  of  gravid  females  per  courting  male  observed  in  the 
present  study  supports  this  view. 

Changes  in  body  colour  of  spine-deficient  males  also 
corresponded  with  Kynard' s (1978)  observations,  males  only 
developing  a bright  coloration  when  courting  and  whilst 
guarding  fry.  Non-courting  males  appear  to  adopt  a cryptic 
coloration,  as  has  been  suggested  by  Wooton  (1976). 

The  change  in  territorial  defence,  from  boundary 
patrolling  at  the  beginning  of  the  reproductive  cycle  to 
guarding  just  the  immediate  vicinity  of  the  nest  as  seen  in  the 
current  study,  has  also  been  observed  by  Wooton  (1972)  in  an 
armoured  stickleback  population  inhabiting  the  River  Wear. 
Wooton  (1972)  also  found  that  non-resident  males  were  able  to 
establish  nests  within  the  boundary  of  another  male's  territory 
whilst  the  resident  was  closely  guarding  his  nest.  No  such 
incursions  into  a male's  territory  were  observed  in  this  study, 
but  such  competition  for  space  could  explain  the  occurrence  of 
apparently  dominant  (more  aggressive)  males  and  the  small 
inter-nest  distances  in  the  densely  populated  Bharpa  stream 
site . 


Implications  of  a Stream- Dwelling  Existence 

The  populations  of  sticklebacks  described  in  this  report 
are  unusual,  not  only  in  their  lack  of  armature  but  also 
because  they  inhabit  fast  flowing  streams.  Their  streamlined 
bodies,  and  consequent  ability  to  maintain  station  in  the 
middle  of  a stream,  would  seem  to  be  a major  reason  why  they 
are  able  to  colonise  these  waters. 

Several  aspects  of  the  reproductive  ecology  and  behaviour 
of  these  spine-deficient  sticklebacks  appear  to  be  adaptations 
to  their  stream  dwelling  existence.  The  nests  of 
spine-deficient  males  are  structurally  simpler  than  nests  built 
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by  most  armoured  forms  (Leiner  1930,  Wooton  1976) , consisting 
of  very  little  nest  material.  In  addition,  they  are  usually 
constructed  on  a hard  substrate  rather  than  being  based  around 
a pit. 

Both  these  features  would  be  expected  to  favour  an 
efficient  irrigation  of  the  eggs  by  the  well  oxygenated  stream 
water,  and  so  reduce  the  need  for  fanning.  The  behaviour  of 
uncovering  the  eggs  when  water  flow  is  low  would  also  be 
expected  to  favour  an  improved  flushing  of  the  eggs.  The  main 
consequence  of  these  traits  has  been  to  reduce  the  time  needed 
for  fanning  the  eggs  relative  to  that  spent  by  armoured 
populations,  spine-deficient  males  spending  less  than  one  tenth 
of  their  time  in  fanning  eggs  compared  to  30-65%  for  armoured 
forms  (Wooton  1972).  Thus  spine-deficient  males  are  able  to 
devote  most  of  their  time  to  defending  their  nests  and 
foraging. 

Selection  of  and  Competition  for  Nesting  Sites 

The  occurrence  of  high  concentrations  of  males  in  the 
studied  sites  indicates  that  certain  types  of  microhabitat  are 
favoured.  The  characteristics  of  these  microhabitats  include  a 
hard  sediment,  a clear  area  around  the  nest  site,  and  some  form 
of  foundation,  e.g.  stone,  rock,  or  plant.  Although  no 
measurements  were  taken,  oxygen  content  may  also  be  an 
important  factor,  since  nests  were  situated  either  in  shallow 
or  in  fast  flowing  turbulent  water.  Since  females  were  found  to 
congregate  in  vegetation,  the  presence  of  vegetation  near  the 
nest  may  also  be  a factor  influencing  site  choice,  particularly 
if  competition  for  gravid  females  was  high. 

Depth  and  microhabitat  quality  of  nest  sites  are  also 
likely  to  have  a major  influence  on  predation  risk.  Except  when 
water  levels  are  high,  the  shallow  depth  of  the  Strumore  shelf 
(5-7  cm)  and  Bharpa  stream  (4-8  cm)  sites  (together  with  the 
abundance  of  obstacles  such  as  weed  and  stones)  would  provide  a 
physical  barrier  to  fish  predators  such  as  trout.  Furthermore, 
the  abundance  of  rocks  or  vegetation  at  these  sites  provides 
many  possible  shelters  from  aerial  attacks. 

It  is  not  clear  why  large  males  nest  in  the  open  stream  at 
Strumore,  although  a position  in  mid-stream  may  be  advantageous 
in  foraging  for  suspended  food  particles.  Feeding  on  drifting 
food  whilst  maintaining  station  also  enables  males  to  remain 
vigilant  whilst  foraging.  The  large  size  of  males  in  the  open 
stream  at  Strumore  may  be  an  important  factor  in  their 
successful  competition  for  space  with  trout  parr. 

In  all  but  the  open  stream  at  Strumore,  intrusions  into  a 
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neighbour's  territory  are  common,  possibly  reflecting  the  high 
nest  densities  and  the  small  inter-nest  distances.  Patrolling 
may  be  a means  by  which  the  boundaries  of  territories  are 
delimited,  and  the  observed  differences  in  chasing  and  carousel 
fighting  can  be  explained  as  a consequence  of  high  densities. 
Competition  for  space  between  trout  parr  and  stickleback  males 
in  the  mid-stream  at  Strumore  may  also  explain  the  low  density 
of  nesting  males  in  this  region. 

Fry  Retrieval 

The  low  frequency  of  males  with  fry,  and  the  absence  of 
all  but  yolk-sac  larvae  around  the  nest,  suggests  that,  in 
contrast  to  what  is  known  for  spined  forms,  retrieval  is 
limited  to  yolk-sac  fry.  This  observation  has  important 
implications  for  the  development  of  predator  avoidance,  since 
retrieval  has  been  shown  to  improve  avoidance  abilities  in 
sticklebacks  from  mainland  sites  with  high  predation  risk 
(Tulley  and  Huntingford  1987;  Huntingford  and  Wright,  in 
press) . The  absence  of  retrieval  of  free-swimming  fry  may 
explain  the  almost  predatory  nature  of  attacks  by  males  on 
their  free-swimming  fry  which  has  been  observed  in  the 
laboratory  (Huntingford  and  Wright,  in  press) . 

Investigations  into  why  the  length  of  fry  retrieval  may  be 
so  short  are  continuing  in  laboratory  based  studies.  However, 
one  day  old  free-swimming  fry  have  been  found  to  be  very 
efficient  at  evading  their  father,  retrieval  success  in  aquaria 
being  only  91%  on  day  one  (Huntingford  and  Wright,  in  press). 
Kynard  (1978)  noted  that  four-five  day  old  fry  (c.  2-day 
free-swimming)  of  armoured  sticklebacks  from  Wapato  lake  were 
still  feeble  swimmers,  and  that  the  parental  phase  usually 
continued  until  the  fry  were  six  days  old.  Thus  the  apparent 
short  phase  of  fry  retrieval  may  reflect  the  rate  of  sensory 
and  motor  development  in  the  fry  of  spine-deficient 
sticklebacks,  fry  being  sufficiently  well  developed  to  be 
independent  by  the  time  they  have  absorbed  their  yolk-sacs. 

Summa  ry 

Field  observations  on  the  nest  microhabitat  and  on  the 
behaviour  of  males  (both  at  the  nest  and  towards  conspecif ics) 
were  made  on  two  stream  populations  of  spine-deficient 
sticklebacks  in  North  Uist.  Males  nested  in  shallow  and  often 
turbulent  waters  and  built  simple  nests  in  comparison  to  those 
built  by  armoured  forms.  Males  spent  comparatively  little  time 
fanning  their  eggs,  and  devoted  most  of  their  time  to  the 
defence  of  their  nests  and  foraging  whilst  maintaining  station. 
Retrieval  of  fry  appeared  to  be  restricted  to  the  yolk-sac 
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stage,  fathers  beginning  to  build  a new  nest  once  the  fry  had 
hatched.  The  implications  of  these  traits  are  discussed  in 
relation  to  the  colonisation  of  fast  flowing  streams,  predation 
risk  and  fry  development. 
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ORNITHOLOGICAL  RESULTS  OF  INTENSIVE  SEA-WATCHING  IN 
SOUTH-WEST  KINTYRE  DURING  AUTUMN  1989 

By  E.J.  MAGUIRE  and  R.A.G.  ANGUS 
Kintgre  Antiquarian  and  Natural  Historg  Societg 


Introduction 

This  paper  sets  out  the  ornithological  results  obtained 
during  a three-month  period  of  intensive  sea-watching  at  Uisaed 
Point,  Machrihanish,  on  the  Atlantic  (west)  coast  of  the 
Kintyre  peninsula  (see  Map  1)  during  autumn  1989.  From  7th 
August  to  31st  October  1989  we  visited  Uisaed  Point  every  day, 
and  spent  a total  of  280  hours  investigating  the  movements  of 
seabirds  and  other  species.  Observations  usually  commenced 
around  dawn,  and  the  average  duration  of  each  watch  was  3.3 
hours,  although  the  extent  of  coverage  was  influenced 
considerably  by  the  persistence  of  any  seabird,  waterfowl  or 
wader  passage.  Predictably,  August  to  October  was  dominated  by 
winds  from  a westerly  quarter,  on  66  out  of  a total  of  85  days 
of  observation. 

The  study  yielded  some  extremely  interesting  results 
regarding  the  timing  and  extent  of  passage  for  numerous 
species,  although  August  and  September  produced  fairly  settled 
weather  which,  unfortunately,  is  not  synonymous  with  exciting 
sea-watching.  We  had  hoped  for  strong  onshore  winds  with  poor 
visibility,  or  even  gales,  but  these  did  not  materialise,  and 
consequently  there  was  little  displacement  of  Atlantic 
tubenoses  to  the  coast. 

October,  however,  was  much  more  blustery  and  squally,  with 
frequent  fresh  to  strong  winds  reaching  gale  force  at  times, 
especially  during  the  first  half  of  the  month.  At  times  the 
effect  of  wind  drift  on  seabird  movements  was  quite  startling, 
as  when  October  gales  brought  remarkable  numbers  of  Leach's 
Petrels  to  the  Kintyre  coast.  Over  100  passed  Uisaed  Point  in 
two  major  movements  before  the  middle  of  the  month,  and  later 
our  third  Little  Shearwater  of  the  autumn  struggled  past  the 
Point . 

Migrant  waders  were  regularly  attracted  to  the  mouth  of 
the  Machrihanish  burn,  near  the  south  end  of  Machrihanish  Bay, 
but  unfortunately  they  were  rarely  allowed  to  rest  or  feed 
undisturbed  for  very  long.  This  area  of  beach  is  very  popular 
with  tourists  and  golfers,  plus  dog  owners  with  pets  bent  on 
clearing  the  bay  of  any  birds!  The  departure  of  birds  caused  by 
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Map  1 

(Page  24,  opposite) 

Map  of  Kintyre,  showing  towns 
villages,  headlands,  and  main  routes 

(Below) 

Enlarged  map  of  study  area 
Lined  area  = The  Laggan 
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% of  Peak  Count 


Southerly  movements  of  Red-throated  Diver  off  Uisaed  Point,  September  - October  1989 
Data  is  based  on  five-day  periods  and  expressed  as  a percentage  of  peak 


Figure  1 
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such  disturbance  was  guaranteed,  and  each  morning  a succession 
of  waders  would  usually  fly  south,  low  past  Uisaed  Point,  after 
they  had  been  expelled  from  the  Bay.  Although  compulsory  for 
the  birds,  this  spectacle  was  one  of  the  highlights  for 
sea-watchers  at  the  Point,  especially  during  the  popular 
holiday  month  of  August. 

To  provide  a more  comprehensive  report  on  this  outstanding 
area  of  south-west  Kintyre,  we  also  include  some  interesting 
and  important  observations  from  the  Laggan  and  R.A.F.  Station 
Machrihanish,  which  is  the  most  extensive  area  of  sea-level 
ground  in  the  Kintyre  peninsula.  It  is  protected  from  the 
Atlantic  by  a vast  dune  system  which  extends  north  from 
Machrihanish  village  along  the  entire  length  of  Machrihanish 
Bay  to  Westport,  a distance  of  around  six  miles.  Part  of  this 
dune  system  has  been  designated  an  S.S.S.I.,  and  in  winter  the 
Laggan  farmlands  harbour  significant  numbers  of  Greenland 
White-fronted  Geese  and  other  species,  some  October  counts  for 
which  are  included  in  this  report. 

Over  the  years  a great  deal  of  work  has  been  carried  out 
on  Kintyre  birds,  either  published  separately  or  included 
within  accounts  of  the  entire  Clyde  area;  for  useful 
bibliographies  see  Colville  and  Gibson  (1958),  plus  Gibson 
(1981)  and  papers  by  Maguire  (1978  and  1979)  . Previously 
published  migration  studies,  however,  are  relatively  few,  and 
interested  research  workers  should  refer  to  the  accounts  by 
Bain  (1958),  Goodbody  (1956)  and  Maguire  (1982).  We  hope  to 
continue  our  work  on  all  aspects  of  Kintyre  birds,  and  to 
produce  summaries  at  regular  intervals  in  the  future. 

Systematic  List 

In  the  following  systematic  list  the  arrangement  and 
nomenclature  follow  the  List  of  Recent  Holarctic  Bird  Species 
by  Professor  K.H.  Voous,  published  by  the  British 
Ornithologists'  Union  (1977). 

RED-THROATED  DIVER  Gavia  stellata 

Small  numbers  (one  to  five)  were  on  the  sea  most  days 
throughout  the  period,  with  a maximum  of  eight  on  2nd  October. 
Light  passage  was  evident  and  predominantly  south  from  late 
August,  becoming  more  pronounced  from  6th  September. 

The  numbers  logged  monthly  and  direction  of  passage  were 
as  follows: 

Aug:  Three  going  north,  and  six  moving  south. 

Sep:  None  seen  going  north,  but  123  moving  south. 
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Oct:  Nine  moving  north,  and  38  moving  south. 

This  gave  a total  of  12  birds  seen  moving  north  and  167 
seen  moving  south;  73%  of  the  total  passage  south  occurred 
during  September.  Peak  passage  periods  were:  70  flying  south  in 
fourteen  hours  on  21st  and  22nd  September,  and  twenty  flying 
south  in  five  hours  on  7th  and  8th  October.  For  summary  see 
Figure  1. 

In  Kintyre,  the  favoured  wintering  area  of  this  species 
(also  Black-throated  and  Great  Northern  Divers)  is  the  shallow, 
sheltered  water  in  the  Sound  of  Gigha,  some  30  km  north  of 
Machrihanish.  Many  birds  were  retaining  breeding  plumage  into 
late  October. 

BLACK -THROATED  DIVER  Gavia  arctica 

Scarce  on  the  sea,  with  only  ten  records  between  24th 
August  and  29th  October;  all  single  birds,  except  two  on  9th 
October.  Numbers  were  also  generally  low  on  passage,  with  only 
ten  flying  north  in  September  (from  8th) , and  seven  flying 
north  and  three  flying  south  in  October. 

In  view  of  the  scarcity  of  this  species  on  passage  at 

Machrihanish,  it  is  worth  noting  that  numbers  were  increasing 
in  the  Sound  of  Gigha  in  early  September.  In  contrast, 
Red-throated  Divers,  which  were  recorded  in  fair  numbers  on 
passage  at  Machrihanish  in  September,  showed  a low  presence  in 
the  Sound  of  Gigha  at  this  time.  This  shows  that  Red-throats 
were  passing  through  the  area  quickly,  and  that  no  general 

build-up,  to  the  usual  high  aggregation  found  in  winter,  was  in 
progress . 

The  following  table  shows  the  numbers  of  both  species  in 
the  Sound  of  Gigha  on  25th  August  and  9th  September. 

25th  August  9th  September 

Red-throated  Diver  27  6 

Black-throated  Diver  18  42 

Some  birds  were  retaining  breeding  plumage  into  late 
October . 

GREAT  NORTHERN  DIVER  Gavia  immer 

Single  winter-plumaged  birds  were  on  the  sea  on  9th  and 

24th  August.  Later,  this  species  was  more  regular  in  the  Bay 

than  the  Black-throated  Diver.  Maximum  counts  were  three  on  9th 
September  and  four  on  18th  October. 

Very  few  were  noted  on  passage  during  September  (five 
moving  north  and  six  moving  south)  and  October  (fourteen  moving 
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north  and  twelve  moving  south) . The  largest  movement  was  eight 
moving  north  in  three  hours  on  23rd  October. 

Many  individuals  were  retaining  breeding  plumage  into  late 
October. 

FULMAR  Fulmarus  glacialis 

Aug:  Regular  south  and  north  movements  of  small  numbers. 
Highest  count  was  75  flying  south  in  two  hours  on  15th. 

Sep:  Again  mainly  small  numbers.  Maximum  was  140  flying  south 
in  three  hours  on  13th. 

Oct:  Only  two  records;  single  birds  on  6th  and  11th. 

SOOTY  SHEARWATER  Puffinus  griseus 

Aug:  Seen  offshore  on  three  consecutive  days  during  period  of 
squally  weather  with  poor  visibility;  41  flying  south  in 
two  hours  on  19th;  eight  flying  south  in  three  hours  on 
20th;  one  flying  south,  and  three  flying  north  in  three 
hours  on  21st. 

Sep:  22  flying  south  in  3.5  hours  on  1st.  No  other  records. 
Oct:  No  records. 

Clyde  waters  produced  the  earliest  date  for  this  species. 
At  Ru  Stafnish  (south-east  Kintyre)  four  flew  south  in  one  hour 
on  14th  August;  one  was  also  seen  leaving  the  Clyde  area,  off 
Macharioch,  at  13.32  hours  on  1st  September. 

MANX  SHEARWATER  Puffinus  puffinus 

Aug:  Remarkable  southerly  progression  of  birds  every  day,  with 
total  of  some  16,000  in  80  hours  from  7th.  Passage  was 
heaviest  between  7th  and  16th,  and  peak  count  was  5,400  in 
four  hours  on  11th. 

Sep:  These  early  morning  southerly  movements  continued  daily, 
although  in  reduced  numbers,  until  17th;  total  number 
logged  during  this  period  was  1,650  in  51  hours,  with  a 
peak  of  510  in  three  hours  on  4th.  Then  only  354  were 
logged  passing  south  at  the  Point  in  six  out  of  thirteen 
days  from  18th;  maximum  was  210  in  six  hours  on  22nd. 

Oct:  Seen  on  only  few  days;  all  flying  south.  One  on  2nd,  four 
on  6th,  three  on  10th,  and  one  on  30th. 

For  summary  of  records  see  Figure  2.  The  meagre  October 
records  from  100  hours  of  sea-watching  at  Uisaed  Point  are 
puzzling.  On  the  east  coast  of  the  peninsula  (i.e.  in  Clyde 
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% of  Peak  Count 


Southerly  movements  of  Manx  Shearwater 
off  Uisaed  Point  August  / September  1989 
Data  is  based  on  five-day  periods  from  7th  August 
and  expressed  as  a percentage  of  peak 


Figure  2 
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waters)  birds  were  seen  much  more  regularly  and  in  far  greater 
numbers.  Maximum  was  88  flying  south  in  1.5  hours  at  Ru 
Stafnish,  south-east  Kintyre,  on  25th  October. 

LITTLE  SHEARWATER  Puffinus  assimzlis 

Apparently  there  are  only  two  previously  published 
acceptable  records  of  the  Little  Shearwater  for  Scotland,  but 
most  surprisingly  we  had  no  less  than  three  records  of  single 
birds  flying  south  past  Uisaed  Point,  as  follows: 

One  at  07.42  hours  on  30th  August  (E.J.M.). 

One  at  08.17  hours  on  25th  September  (R.A.G.A.). 

One  at  09.10  hours  on  23rd  October  (E.J.M./R.A.G.A./J. 

McGlynn)  . 

Full  descriptions  of  these  'fluttering'  shearwaters  have 
been  submitted  to  British  Birds  Rarities  Committee  and  a 
decision  is  awaited. 


STORM  PETREL  Hydrohates  pelagicus 

Aug:  Regular  offshore:  maximum  100  flying  both  north  and  south 
on  21st  August,  and  eighteen  on  30th  August. 

Sep:  Small  numbers  regular,  maximum  eleven  on  20th  September. 

Oct:  Only  two  records,  coinciding  with  the  spectacular  passage 
of  Leach's  Petrels.  Three  flying  south  during  four  hours 
on  7th  October,  and  a single  bird  flying  south  on  13th 
October . 

LEACH'S  PETREL  Oceanodroma  leuoorhoa 

Aug:  Single  birds  offshore  on  15th  and  16th;  at  least  three  on 
31st  August. 

Sep:  None  seen. 

Oct:  North-west  gales  'dumped'  unprecedented  numbers  in 
Machrihanish  Bay;  77  passing  south  in  four  hours  on  7th 
(E . J .M. /R . A.G .A. /J .McG . ) , and  forty  passing  south  in  two 
hours  on  13th  October  (R.A.G.A.),  were  apparently  the 
third  and  fourth  highest  totals  of  passage  birds  recorded 
in  Scottish  waters  (R.H.  Hogg,  pers . comm.).  One  was  seen 
flying  south  on  14th  October. 

GANNET  Sula  hassana 

Regular  early  morning  southerly  movements  August  to 

October . 
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% of  Peak  Count 


Southerly  movements  of  Gannet  off  Uisaed  Point  Aug-Oct  1989 
Data  is  based  on  five-day  periods  from  7 August 
and  expressed  as  a percentage  of  peak 


Figure  3 
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Aug:  Over  8,800  flying  south  in  80  hours  over  twenty-five  days; 
peak  period  27th  - 31st,  with  2,300  in  fifteen  hours. 

Hourly  average  = 110. 

Sep:  Over  12,400  flying  south  in  100  hours  over  30  days.  Peak 
period  1st  - 5th,  with  2,800  in  20  hours.  Hourly  average  = 
124. 

Oct:  Over  3,500  flying  south  in  100  hours  over  31  days.  Peak 
period  16th  - 20th,  with  900  in  20  hours.  Hourly  average  = 
35. 

Surprisingly  few  juveniles  were  recorded;  most  juveniles 
were  seen  in  October,  but  never  more  than  eight  individuals  in 
a day. 

CORMORANT  Phalacrocorax  carbo 

Maximum  counts  were  36  on  28th  August;  38  on  7th 

September,  and  fifteen  on  1st  October. 

SHAG  Phalacrocorax  aristotelis 

Maximum  counts  were  91  on  29th  August;  109  on  4th 

September,  and  73  on  9th  October. 

GREY  HERON  Ardea  cinerea 

Regular  feeding  areas  around  the  Point  and  in  the  bay 

attracted  small  groups  and  singles  daily  August  to  October. 
Maximum  monthly  counts  were  three  on  29th-31st  August,  five  on 
9th  September,  and  three  on  four  dates  during  October. 

The  small  islands  off  Machrihanish  village  were  used  for 
resting  during  periods  of  high  water. 

MUTE  SWAN  Cygnus  olor 

Only  one  record.  One  flew  south  past  the  Point  at  08.23 
hours  on  26th  September;  it  returned  a few  minutes  later  and 
headed  inland,  over  the  Laggan. 


BEWICK'S  SWAN  Cygnus  columbianus 

Nine  flying  south  off  the  Point  at  10.30  hours  on  30th 
October.  These  birds  were  just  offshore,  flying  low  over  the 
sea  (R.A.G.A.) . 

This  is  a typical  date  for  the  West  of  Scotland.  At  this 
time  they  are  en  route  to  Ireland  from  their  breeding  grounds 
in  Northern  Russia. 
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WHOOPER  SWAN  Cygnus  cygnus 
Aug:  No  record. 

Sep:  One  flying  south  over  the  Point  on  23rd  was  the  first 
autumn  and  only  September  record. 

Oct:  Three  flying  south  on  8th,  nine  flying  north  on  17th,  and 
two  flying  south  on  19th. 

Nearby,  the  stubble  fields  in  the  Laggan  as  usual 
attracted  small  numbers  of  passage  birds,  from  5th  October 
onwards,  with  a peak  of  21  birds  on  8th  October. 

PINK-FOOTED  GOOSE  Ansev  bvachyvhynchus 

This  species  is  a regular  passage  migrant  and  winter 
visitor  in  very  small  numbers.  One  was  near  Chiscan  Farm,  in 
the  Laggan,  with  White-fronts  on  14th  October. 

WHITE-FRONTED  GOOSE  Ansev  albifvons 

All  records  were  of  the  Greenland  race  flavivostvis . Birds 
arrived  in  the  Laggan  from  9th  October,  and  there  was  obvious 
passage  * through  the  area.  Counts  in  October  were  as  follows: 


9th 

82 

18th 

300 

10th 

33 

21st 

8 

11th 

70 

22nd 

80 

14th 

30 

24th 

280 

16th 

20 

27  th 

720 

GREYLAG  GOOSE  Ansev  ansev 

The  first  of  the  autumn  was  a flock  of  twelve  flying  south 
on  7th  October,  and  the  only  other  birds  seen  off  the  Point 
were  three  flying  south  on  16th  October. 

In  the  Laggan,  October  counts  were  as  follows: 


9th 

30 

18th 

20 

21st 

50 

27th 

180 

BARNACLE  GOOSE  Bvanta  leucopsts 

Thirty-five  seen  flying  south  off  the  Point  in  25  minutes 
from  17.25  hours  on  13th  October  (largest  flock  was  17).  Two 
flying  north  on  29th  October.  One  at  the  north  end  of 
Machrihanish  Bay  on  26th  October. 

In  the  Laggan  there  were  one  or  two  single  birds  from  21st 
to  26th  October,  and  a flock  of  31  on  27th  October. 
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BRENT  GOOSE  Branta  berntala 

Thirty,  flying  in  off  the  sea,  on  21st  September  were  the 
earliest  geese  seen  in  Kintyre  in  autumn  1989.  Two  flew  in  off 
the  sea  on  11th  October.  All  records  refer  to  the  light-bellied 
race  hrota . 

SHELDUCK  Tadorna  tadorna 

The  usual  post-breeding  moult  migration  exodus  of  adults 
had  taken  place  in  July.  Small  numbers  of  juveniles  were 
regular  in  August,  with  up  to  nine  in  Machrihanish  Bay, 
although  most  had  dispersed  by  early  September;  last  two  seen 
flying  south  on  8th  September. 

WIGEON  Anas  penelope 

Small  numbers  seen  on  passage  off  the  Point  from  21st 
August  as  undernoted: 

Aug:  A total  of  twenty-three  birds  flying  south,  on  four  dates; 
maximum  of  eleven  on  26th. 

Sep:  Totals  of  fourteen  flying  north  and  six  flying  south,  on 
eight  dates;  maximum  of  nine  flying  north  on  22nd.  Single 
birds  were  on  the  sea  on  three  dates. 

Oct:  Total  of  47  flying  north  and  nineteen  flying  south,  on 
five  dates;  maximum  counts,  35  flying  north  on  4th  and 
seventeen  flying  south  on  5th.  Singles  were  on  the  sea  on 
five  dates  to  16th,  and  up  to  ten  birds  were  regular  20th 
to  29th. 

GAD1VALL  Anas  strep  era 

Two  records  of  this  rather  scarce  migratory  duck. 

Aug:  One  flew  south  past  the  Point  on  29th  August.  The  date 
suggests  Scottish  origin. 

Sep:  No  record. 

Oct:  A compact  flock  of  eight  birds  flew  south  at  11.27  hours 
on  19th  October. 

The  origin  of  these  birds  must  remain  uncertain,  since 
both  Icelandic  and  Scottish  populations  are  known  to  winter  in 
Ireland. 

TEAL  Anas  orecca 

Aug:  One  flying  south  on  23rd  was  the  only  August  record. 

Sep:  Seven  records.  One  flying  north  on  3rd;  four  flying  south 
on  12th;  one  flying  south  on  13th;  two  flying  north  on 
18th;  and  singles  on  the  sea  on  three  dates. 
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Oct:  Two  flying  south  on  5th,  and  one  found  dead  on  the 
tideline  during  a beached  bird  survey  on  16th. 

MALLARD  Anas  platyrhynchos 

Aug:  126  flying  south  on  five  dates  between  17th  and  24th; 
peaks  were  49  on  21st  and  23  on  23rd.  Maximum  on  sea,  24 
on  30th-31st. 

Sep:  Eighteen  flying  south  on  13th,  and  80  (flock)  flying  south 
on  26th.  Regular  on  sea;  maximum  thirty  on  21st-22nd. 

Oct:  Up  to  twenty  birds  on  the  sea  1st  to  4th,  then  maximum  of 
only  eight  to  15th;  25  on  16th,  30  on  21st,  44  on  23rd  and 
19  on  29th. 

PINTAIL  Anas  acuta 

This  bird  is  extremely  scarce  at  any  time  on  the  Kintyre 
pen insula . 

We  had  only  two  records,  each  of  a single  bird;  a female/ 
first-year  flying  south  on  13th  September,  and  an  adult  male 
flying  south  on  8th  October. 

TUFTED  DUCK  Aythya  fuligula 

One  record  only;  an  adult  male  flying  north  on  3rd 
September. 

SCAUP  Aythya  mavita 

Four  records  involving  forty  individuals,  all  flying 
south . 

Aug:  Two  on  15th. 

Sep:  Seventeen  in  1.5  hours  from  08.30  hours  on  24th;  flocks  of 
seven,  five,  three  and  two. 

Oct:  One  on  5th  and  20  (flock)  on  6th. 

The  dates  are  typical,  and  the  passage  presumably  involved 
Icelandic  stock. 

EIDER  Somatevia  mollis sima 

After  the  moult,  the  first  birds  seen  on  the  wing  were  two 
males  on  20th  August. 

Later,  50-100  birds  were  regular  in  the  Bay  and  off  the 
Point,  with  a larger  concentration  (250-300)  off  Westport,  at 
the  north  end  of  Machrihanish  Bay.  Regular  north  and  south 
movements  probably  involved  these  birds  moving  between  feeding 
and  roosting  areas. 


1991  Ornithological  Sea-Watching  in  Kintgre,  Autumn  1989  37 


There  was  an  obvious  preponderance  of  males  (some  75%)  off 
Uisaed  Point  during  September  and  October. 

LONG-TAILED  DUCK  Clcmgula  hyemalis 

One  record;  eleven  flying  south  on  5th  October. 

COMMON  SCOTER  Melanitta  nigra 

Aug:  A few  on  four  dates  from  11th  August;  maximum  seven  flying 
south  on  22nd. 

Sep:  Thirteen  flying  north  and  41  flying  south  on  eleven  dates 
in  September;  maximum  22  flying  south  on  24th. 

Oct:  Three  flying  south  on  6th  October,  and  seven  flying  south 
on  19th. 

It  is  presumed  that  most  of  the  passage  and  wintering 
birds  in  the  west  of  Scotland  are  from  Iceland. 

VELVET  SCOTER  Melanitta  fusca 

Two  records  only,  both  in  October;  a male  flying  south  on 
5th,  and  two  flying  south  on  6th. 

It  is  worth  noting  that  Scaup  and  Long-tailed  Duck  both 
peaked  on  these  dates. 

GOLDENEYE  Buoephala  clangula 

Recorded  from  10th  October  onwards.  Two  on  the  sea 
lOth-llth;  one  flying  north  on  16th;  two  flying  north  on  18th, 
and  three  flying  south  on  19th.  No  adult  males  were  seen. 

RED-BREASTED  MERGANSER  Mergus  serrator 

Aug:  Three  on  the  sea  on  24th  was  the  only  August  record. 

Sep:  Six  flying  north  and  30  flying  south  on  fourteen  dates; 
maximum  eleven  flying  south  on  23rd.  Maximum  on  sea  was 
four  on  9th. 

Oct:  Twelve  flying  north  and  21  flying  south  on  ten  dates  to 
19th;  maximum  nine  flying  north  on  12th  and  six  flying 
south  on  10th;  maximum  on  sea  was  five  on  3rd. 

HEN  HARRIER  Circus  cyaneus 

Laggan  - R.A.F.  Machrihanish . 'Ringtails'  on  many  dates 
from  30th  August;  male(s)  on  6th-9th  October. 

Aros  Moss  roost  : Regrettably,  this  traditional  communal 
winter  roost  site  may  now  have  been  abandoned.  A perimeter  road 
is  being  built  around  the  north  side  of  Machrihanish  Airfield  - 
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straight  through  Aros  Moss.  Because  of  this  major  disturbance, 
no  harriers  were  roosting  there  in  October. 

SPARROWHAWK  Accipiter  nisus 

Seen  regularly  at  the  Point  and  in  the  Laggan,  August  to 
October. 

BUZZARD  Buteo  buteo 

The  numbers  seen  in  the  Laggan  and  around  R.A.F. 
Machrihanish  were  indicative  of  the  high  density  and  breeding 
success  this  species  enjoys  in  the  Kintyre  peninsula. 

A remarkable  gathering  took  place  at  Glencraigs  Farm, 
north-east  of  the  airfield,  during  September  - October.  Small 
numbers  noted  in  a twenty-acre  field  of  winter  barley  had 
increased  to  21  by  the  end  of  the  month,  and  peaked  at  32  on 
8th  October  (see  Figure  4) . Presumably  the  Buzzards  were  taking 
advantage  of  the  availability  of  earthworms,  which  were  found 
in  good  numbers  only  millimetres  below  the  surface.  This  field 
was  under-soiled  and  rather  spongy  underfoot. 

During  periods  of  wet  weather,  many  birds  were  noted  on 
nearby  fence-posts,  drying  their  wings  like  Cormorants. 

KESTREL  Falco  tinnunculus 

One  was  watched  for  some  five  minutes  as  it  approached 
Kintyre,  low  over  the  waves,  from  the  direction  of  Islay  on 
22nd  August.  It  eventually  came  in  off  the  sea  just  south  of 
the  Point.  This  was  our  only  significant  record. 

MERLIN  Falco  columbarius 

Recorded  regularly  at  R.A.F.  Machrihanish  from  30th 
August;  at  least  four  birds  were  present  on  21st  September. 

At  Uisaed  Point,  a female  was  terrorizing  Starlings  on 
11th  October,  and  two  males  were  offshore  hunting  Twites  on 
25th  October  - one  was  successful . 

PEREGRINE  Falco  pevegrinus 

Adults  and  juveniles  were  noted  hunting  in  Machrihanish 
Bay,  and  further  offshore,  almost  daily  during  August. 
Starlings  were  a particular  prey  item,  and  flocks  around  the 
Point  were  frequently  hunted  during  this  period. 

In  the  Laggan,  adults  and  juveniles  were  seen  daily  August 
to  October. 
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RED  GROUSE  Lagopus  lagopus 

One  was  found  dead  on  the  beach  during  a beached  bird 
survey  on  26th  October. 

WATER  RAIL  Rallus  aquaticus 

One  was  calling  from  a ditch  at  west  Machrihanish  on  11th 
October. 

OYSTERCATCHER  Haematopus  ostralegus 

Aug:  Steady  passage  from  11th  to  29th  August,  with  total  of  747 
flying  south  in  48  hours  of  observation  over  sixteen  days; 
maximum  140  flying  south  in  three  hours  on  24th  (see 
Figure  5) . 

Sep:  Small  numbers  regular  in  the  Bay. 

Oct:  Small  numbers  regular  in  the  Bay. 

A flock  of  480  seen  on  Machrihanish  golf  course  on  19th 
August  presumably  originated  from  around  Campbeltown  Loch;  the 
large  resident  population  there  is  known  to  forage  in  the 
Laggan . 

Note:  Following  heavy  overnight  rain  on  23rd/24th  August, 
Ringed  Plover,  Sanderling,  Dunlin  and  Turnstone  also  showed 
peaks . 

RINGED  PLOVER  Charadrius  hiaticula 

Aug:  Steady  passage  during  August,  with  121  flying  south  in  21 
hours  of  observation  over  seven  days  between  11th  and 
29th;  maximum  40  flying  south  in  three  hours  on  24th  (see 
Figure  6) . 

Sep:  Small  numbers  daily  in  the  Bay;  maximum  fifteen  on  9th. 

Oct:  Increase  in  the  Bay  in  late  October,  with  up  to  50  birds 
from  21st. 

Good  numbers  on  recently  ploughed  field  at  Balloch  Farm 
(Laggan)  between  5th  and  8th  September;  maximum  41  on  7th. 

GOLDEN  PLOVER  Pluv-ialis  apricavia 

Irregular  passage  off  the  Point  between  17th  August  and 
25th  October,  with  totals  of  47  flying  north,  287  flying  south 
and  105  coming  in  off  the  sea  in  70  hours  over  nineteen  days. 
Largest  flock  seen  was  150  flying  south  on  18th  October.  Figure 
7 is  for  Uisead  Point  only. 

In  the  Laggan,  numbers  increased  in  early  October  and 
peaked  at  352  on  12th. 
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% of  Peak  Count  * « No  Data 


Southerly  movements  of  Oystercatcher 
off  Uisaed  Point,  7th-31st  August  1989 
Data  is  based  on  five-day  periods  and  expressed 
as  a percentage  of  peak 


Figure  5 
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% of  Peak  Count  * ■ No  Data 


Southerly  movements  of  Ringed  Plover 
off  Uisaed  Point,  7th-31st  August  1989 
Data  is  based  on  five-day  periods 
and  expressed  as  a percentage  of  peak 


Figure  6 
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% of  Peak  Count  * ■ No  Data 


Southerly  movements  of  Golden  Plover 
off  Uisaed  Point,  7th  August-31st  October  1989 
Data  is  based  on  five-day  periods 

and  expressed  as  a percentage  of  peak 


Figure  7 
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GREY  PLOVER  TPluvialis  squatarola 

Only  two  records.  Two  flying  south  off  Uisaed  Point  on 
26th  September,  and  three  flying  south  over  the  Laggan  on  1st 
October. 

LAPWING  Vanellus  vanellus 

A post-breeding  exodus  obviously  took  place  in  Kintyre. 
Very  few  birds  were  seen  in  the  peninsula  during  August  and 
September,  and  in  the  main  wintering  area,  the  Laggan,  maximum 
counts  were  twelve  on  29th  August  and  25  on  27th  September. 

Numbers  increased  during  October,  up  to  150  by  11th,  but 
then  remained  low  until  the  end  of  the  month.  There  was  a big 
arrival  on  4th  November,  with  a single  flock  of  1,000  in  the 
Laggan. 

KNOT  Calidris  canutus 

Small  numbers  on  passage  between  8th  August  and  26th 
September,  with  totals  of  two  flying  north  and  98  flying  south 
in  65  hours  of  observation  over  twenty  days.  Peaks  were 
seventeen  on  24th  August  and  27  on  7th  September.  Figure  8 
shows  the  southerly  movements. 

SANDERLING  Calictris  alba 

Aug:  Main  passage  was  in  August  (almost  daily),  with  total  of 
23  flying  north  and  284  flying  south  in  57  hours  over 
nineteen  days;  maximum  69  on  24th. 

Sep:  Three  flying  north  and  33  flying  south  in  32  hours  over 
eight  days  up  to  24th;  maximum  twelve  on  2nd. 

Oct:  The  only  record  was  twenty  in  the  Bay  on  5th. 

Figure  9 shows  the  southerly  movements. 

LITTLE  STINT  Calidvis  minuta 

This  is  an  uncommon  passage  visitor  in  Kintyre,  but  one 
flew  south  past  the  Point,  with  Dunlins,  on  5th  October.  (There 
was  also  a rare  spring  record  in  May  1989) . 

CURLEW  SANDPIPER  Cal'idris  fervuginea 

This  is  also  a scarce  passage  visitor  to  Kintyre,  but  one 
was  seen  flying  south,  with  Dunlins,  on  24th  August. 

PURPLE  SANDPIPER  Cal'idris  maritlma 

Scarce  during  August  and  September,  but  a predictable 
influx  and  passage  in  late  October. 
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Southerly  movements  of  Knot 
off  Uisaed  Point,  August  - September  1989 
Data  is  based  on  five-day  periods  from  7th  August 
and  expressed  as  a percentage  of  peak 


Figure  8 
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% of  Peak  Count  * - No  Data 


Southerly  movements  of  Sanderling 
off  Uisaed  Point,  August  - October  1989 
Data  is  based  on  five-day  periods  from  7th  August 
and  expressed  as  a percentage  of  peak 


Figure  9 
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% of  Peak  Count  * ■ No  Data 


Southerly  movements  of  Dunlin 
off  Uisaed  Point,  August  - September  1989 
Data  is  based  on  five-day  periods  from  7th  August 
and  expressed  as  a percentage  of  peak 


Figure  10 
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Aug:  Two  flying  south  on  20th  August. 

Sep:  One  on  1st  September,  three  on  2nd  and  one  on  24th. 

Oct:  Up  to  fifteen  in  the  Bay/Point  area  between  20th  and  24th, 
and  43  flying  south  in  1.5  hours  from  09.15  hours  on  25th. 

DUNLIN  Calidris  alpina 

Aug:  475  flying  south  in  57  hours  of  observation  over  nineteen 
days  from  7th;  peak  206  flying  south  in  three  hours  on 
24th.  Up  to  60  frequented  the  tidal  rock  pools  at  the 
south  end  of  Machrihanish  village  between  23rd  and  27th. 

Sep:  68  flying  south  in  36  hours  over  nine  days  up  to  26th. 

Oct:  26  flying  south  on  5th,  and  one  in  the  Bay  on  21st. 

At  the  Laggan,  maximum  120  at  R.A.F.  Machrihanish  on  24th 
August.  This  coincided  with  peak  numbers  passing  Uisaed  Point. 

Figure  10  details  the  southerly  movements. 

RUFF  Philomachus  pugnax 

Single  birds  flying  south  past  the  Point  on  17th  August 
and  7th  September;  one  in  the  Bay  on  13th  September. 

At  the  Laggan,  three  seen  on  recently  ploughed  field  on 
27th  August . 

SNIPE  Gallinago  gallinago 

Two  noteworthy  records  involving  migrant  flocks  off  the 
Point:  49  flying  south  in  1.5  hours  on  21st  August  (three  loose 
flocks,  largest  25),  and  fourteen  flying  in  off  the  sea  on  11th 
September . 

BLACK -TAILED  GODWIT  Limosa  limosa 

Three  records  involving  eleven  individuals,  all  in  August. 
One  in  the  Bay  on  14th;  flock  of  nine  flying  south,  off  the 
Point,  on  17th;  and  one  flying  south,  over  the  Point,  on  24th. 

BAR-TAILED  GODWIT  Limosa  lapponica 

In  total,  94  birds  were  logged  on  passage  off  the  Point. 

Aug:  From  14th  August,  59  flying  south  in  39  hours  over 
thirteen  days;  maximum  nineteen  on  16th. 

Sep:  35  flying  south  in  24  hours  of  observation  over  six  days 
up  to  15th;  maximum  25  on  10th. 

Figure  11  details  the  southerly  movements. 
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% of  Peak  Count  * ■ No  Data 


Southerly  movements  of  Bar-tailed  Godwit 
off  Uisaed  Point.August  - September  1989 
Data  is  based  on  five-day  periods  from  7th  August 
and  expressed  as  a percentage  of  peak 


Figure  11 
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WHIMBREL  Numenius  phaeopus 

Aug:  73  flying  south  in  48  hours  of  observation  over  sixteen 
days  from  10th  August;  maximum  twenty  in  three  hours  on 
11th. 

Sep:  One  flying  south  on  8th  September,  two  flying  south  on 
21st,  and  one  (last  record)  flying  south  on  22nd. 

See  Figure  12  for  analysis  of  southerly  movements. 

CURLEW  Numenius  arquata 

Aug:  67  flying  south  in  fifteen  hours  over  five  days  between 
19th  and  28th  August;  maximum  18  on  23rd. 

Sep:  173  flying  south  in  24  hours  over  six  days  up  to  23rd 
September;  maximum  121  on  3rd. 

Figure  13  shows  the  southerly  movements  off  the  Point. 

In  the  Laggan,  450-500  were  present  from  August  to 
October. 

SPOTTED  REDSHANK  Tringa  erythropus 

Only  one  record  of  this  scarce  passage  migrant.  One  flying 
south,  and  calling,  over  the  Point  on  19th  August. 

REDSHANK  Tringa  totanus 

The  main  passage  was  in  August,  with  154  flying  south  in 
30  hours  over  ten  days  between  11th  and  28th.  Peaks  were  44 
flying  south  in  three  hours  on  24th,  and  a flock  of  70  flying 
south  on  28th.  Figure  14  shows  the  southerly  movements. 

Very  slight  passage  was  detected  in  September,  with  a 
maximum  of  nine  on  9th.  Small  numbers,  usually  three-four,  were 
in  the  Bay  daily  during  September  and  October. 

GREENSHANK  Tringa  nebularia 

An  unremarkable  autumn  passage,  with  only  three  records  - 
involving  probably  just  two  individuals.  A single  bird  in  the 
Bay  on  7th  and  8th  August,  and  one  flying  south  past  the  Point, 
and  calling,  on  26th  August. 

COMMON  SANDPIPER  Actitis  hypoleucos 

Aug:  Daily  in  the  Bay;  maximum  fourteen  on  11th  August. 

Sep:  Two  between  1st  and  5th  September,  one  on  6th,  and  last 
one  on  10th. 
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% of  Peak  Count  * ■ No  Data 
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Southerly  movements  of  Whimbrel 
Off  Uisaed  Point,  August  - September  1989 
Data  is  based  on  five-day  periods  from  7th  August 
and  expressed  as  a percentage  of  peak 


Figure  12 
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Southerly  movements  of  Curlew 
off  Uisaed  Point,  August  - September  1989 
Data  is  based  on  five-day  periods  from  7th  August 
and  is  expressed  as  a percentage  of  peak 


Figure  13 
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% of  Peak  Count  * ’ No  Data 


Southerly  movements  of  Redshank 
off  Uisaed  Point,  August  1989 
Data  is  based  on  five-day  periods  from  7th  August 
and  is  expressed  as  a percentage  of  peak 


Figure  14 
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TURNSTONE  Arenaria  interpres 

Aug:  161  flying  south  in  27  hours  over  nine  days  between  11th 
and  29th;  maximum  51  flying  south  in  three  hours  on  24th. 

Sep:  Twelve  flying  south  in  four  hours  on  5th,  and  21  flying 
south  in  four  hours  on  7th.  No  evidence  of  passage  later; 
maximum  in  Bay  was  18  on  24th. 

Oct:  Small  numbers  daily  in  the  Bay,  with  increase  to  30  by 
25th . 

Figure  15  shows  the  southerly  movements  off  the  Point. 


GREY  PHALAROPE  Phalaropus  fulicarius 

Two  records  of  this  rare  visitor.  One  seen  just  off  the 
Point  on  17th  September,  and  one  flying  north  on  2nd  October. 

POMARINE  SKUA  Stercorarius  pomarinus 

Only  two  records,  both  in  September;  a juvenile  flying 
south  off  the  Point  at  15.39  hours  on  20th,  and  another  flying 
north  at  8.24  hours  on  26th. 

A good  view  was  also  obtained  of  an  adult  flying  south 
past  Ru  Stafnish  (Clyde  waters)  at  15.25  hours  on  19th 
September . 

ARCTIC  SKUA  Stercorarius  parasiticus 

A total  of  34  birds  flying  south  during  August  and 
September;  daily  peaks  were  five  on  21st  and  24th  August,  and 
seven  flying  south  in  4.5  hours  on  20th  September.  The  above 
peaks  occurred  during  heavy  passage  of  Kittiwakes. 

There  were  no  October  records  at  Uisaed  Point,  but  a dark 
morph  adult  was  at  Ru  Stafnish  (Clyde  waters)  on  4th  October. 

GREAT  SKUA  Stercorarius  skua 

Only  nine  records,  each  of  a single  bird,  during  the 
period  under  review. 

Aug:  Five  records  between  16th  and  27th  August. 

Sep:  One  on  13th  and  14th  September. 

Oct:  One  on  4th  and  17th  October. 

During  September  this  species  was  more  obvious  at  Ru 
Stafnish,  in  Clyde  waters;  three  flying  south  in  one  hour  on 
1st,  and  four  flying  south  in  two  hours  on  19th. 
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% of  Peak  Count  * “ No  Data 


Southerly  movements  of  Turnstone 
off  Uisaed  Point,  August  - September  1989 
Data  is  based  on  five-day  periods  from  7th  August 
and  expressed  as  a percentage  of  peak 


Figure  15 
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LITTLE  GULL  Larus  minutus 

This  is  a rare  visitor,  with  only  two  records,  each  of  a 
single  bird,  in  280  hours  of  sea-watching.  One  was  hawking 
around  the  Bay  on  9th  August,  and  the  other  flew  south  past  the 
Point  on  1st  September.  Both  were  in  f irst- summer/ second- winter 
plumage . 

There  were  also  two  records,  of  immature  birds,  at 
Carradale,  east  Kintyre,  between  19th  and  30th  August. 

SABINE'S  GULL  Larus  sabini 

Vagrant;  occurrences  anywhere  are  largely  dependent  on 
weather  conditions  prevailing  at  times  of  passage.  Three 
individuals  were  seen  in  September.  All  were  juveniles,  flying 
south  just  off  the  Point;  one  at  10.09  hours  on  21st  was 
followed  by  another  seven  minutes  later;  the  third  was  seen  at 
09.01  hours  on  25th. 

The  first  record  of  Sabine's  Gull  for  the  Clyde  area  also 
came  from  Kintyre,  near  Campbeltown  in  August  1894  (Argyll, 
1897;  Gibson  and  McWilliam,  1959). 

BLACK -HEADED  GULL  Larus  r-idi-bundus 

Regular  throughout  the  period,  with  a maximum  of  over  900 
on  19th  September. 

A noticeable  southerly  passage  (with  Common  Gulls)  was 
recorded  between  9th  and  30th  October;  numbers  were  generally 
small,  and  maximum  was  180  flying  south  in  three  hours  on  13th 
October. 

COMMON  GULL  Larus  canus 

Regular  from  August  until  October  on  the  Laggan,  with  a 
maximum  of  1,500  on  27th  August. 

A very  definite  southerly  passage  was  noted  off  the  Point 
between  13th  and  30th  October  (see  Black-headed  Gull);  some 
200-400  birds  were  involved  daily  in  these  movements. 

LESSER  BLACK-BACKED  GULL  Larus  fusous 

Scarce  during  the  period  - no  significant  observations. 

HERRING  GULL  Larus  argentatus 

Regular  on  the  Laggan.  Maximum  6,000  on  21st  August. 

ICELAND  GULL  Larus  glauooi-des 

A bird  in  second-winter  plumage  was  at  the  north  end  of 
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Southerly  movements  of  Kittiwake 
off  Uisaed  Point  August  - October  1989 
Data  is  based  on  five-day  periods  from  7 August 
and  expressed  as  a percentage  of  peak  for  each  month 


Figure  16 
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Machrihanish  Bay,  near  Westport,  on  23rd  October. 

GREAT  BLACK- BACKED  GULL  Larus  marinus 

Regular  in  small  numbers  throughout  the  period.  Twenty 
flying  south  in  2.5  hours  on  25th  October  was  the  only 
noteworthy  record. 

KITTIWAKE  Rissa  tridaotyla 

Aug:  Southerly  passage  commenced  from  mid-August  up  to  25th, 
but  involved  only  small  numbers. 

Sep:  Peak  passage  period  extended  from  11th  until  24th 
September,  with  a maximum  of  2,000  flying  south  in  three 
hours  on  20th. 

Oct:  Southerly  movements  were  regular  in  October;  peak  period 
was  21st  to  25th,  with  950  flying  south  in  fifteen  hours 
of  observation. 

For  details  of  southerly  movements  see  Figure  16. 

SANDWICH  TERN  Sterna  sandvieensis 

Peak  passage  dates  at  Uisaed  Point  were  between  18th  and 
26th  August,  with  a maximum  of  twenty  flying  south  in  three 
hours  on  22nd. 

Regular  in  small  numbers  throughout  September;  last  bird 
on  26th.  None  seen  in  October. 

For  southerly  movements  during  August  and  September  see 
Figure  17. 

COMMON  TERN  Sterna  hirundo 

Machrihanish  Bay:  Maximum  count  of  adults  at  the  colony  on 
offshore  rocks  was  55  on  9th  August;  14  juveniles  could  be  seen 
on  one  date,  but  obviously  there  were  many  more  present.  Most 
had  deserted  the  colony  by  17th  August. 

Small  parties  were  regularly  seen  flying  south  until  end 
of  August;  maximum  thirty-six  in  three  hours  on  26th  August. 

One  was  seen  flying  south  on  5th  September,  and  the  last 
record  was  one  flying  north  on  23rd  September. 

ARCTIC  TERN  Sterna  paradisaea 

Machrihanish  Bay:  Eight  pairs  were  present,  with  at  least 
10  juveniles,  from  7th  to  12th  August,  after  which  date  the 
colony  was  deserted.  A single  adult  flying  south  on  27th  August 
was  the  final  observation  for  the  period. 
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Southerly  movements  of  Sandwich  Tern 
at  Uisaed  Point,  August-September  1989 
Data  is  based  on  five-day  periods  from  7th  August 

and  expressed  as  a percentage  of  the  peak. 


Figure  17 
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LITTLE  TERN  Sterna  atbifrons 

This  species  is  now  a scarce,  and  probably  non-breeding, 
summer  and  passage  visitor. 

A grand  total  of  eleven  individuals  flew  south  past  the 
Point  between  8th  and  14th  August;  four  of  these,  however,  were 
juveniles . 

At  Ru  Stafnish,  in  Clyde  waters,  on  the  south-east  coast 
of  Kintyre,  two  adults  flew  south  on  14th  August,  and  a single 
adult  seen  flying  south  there,  with  Kittiwakes,  on  21st  October 
provided  our  latest-ever  record  for  Kintyre. 


GUILLEMOT  Uria  aalge 
RAZORBILL  Alea  torda 

The  specific  identification  of  these  species  at  a distance 
is  difficult;  accordingly  they  are  here  treated  together  under 
the  collective  term  'auks'. 

Aug:  During  August  flightless  moulting  adults  of  both  species, 
with  small  chicks,  were  regularly  seen  in  the  Bay. 

Sep:  The  first  evidence  of  any  movement  occurred  on  8th 
September,  when  forty  auks  flew  south,  well  offshore, 
during  a three  hour  watch.  Peak  passage  period  was  between 
20th  and  25th,  with  a total  of  1,400  flying  south  in  17 
hours  on  three  dates.  Specific  identification  of  birds 
inshore  revealed  that  the  vast  majority  were  Razorbills. 

Oct:  During  October  small  numbers  were  moving  predominantly 
south  almost  daily;  peak  period  was  from  16th  to  20th, 
when  300  were  logged  in  fifteen  hours.  The  southerly 
movement  of  auks  during  September/October  is  shown  in 
Figure  18. 

Observations  from  south-east  Kintyre  (in  Clyde  waters) 
during  October  revealed  much  greater  numbers  of  auks,  with 
daily  totals  in  excess  of  600;  again,  the  vast  majority  were 
Razorbills.  These  movements  continued  well  into  November;  for 
example,  870  auks  were  noted  flying  south  in  four  hours  at  Ru 
Stafnish  on  2nd  November,  and  none  was  seen  at  Machrihanish  on 
this  date. 

BLACK  GUILLEMOT  Cepphus  grylle 

Up  to  40  birds  were  regular  on  the  sea  throughout  the 
period. 

Sep:  The  only  significant  movement  noted  was  92  flying  south  in 
three  hours  on  24th  September. 
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% of  Peak  Count 


Predominantly  southerly  movements  of  Auks 
off  Uisaed  Point,  September/October  1989 
Data  is  based  on  five-day  periods 
and  expressed  as  a percentage  of  peak  for  each  month 


Figure  18 
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Oct:  55  flying  north  in  three  hours  on  2nd  October;  33  flying 
south  in  three  hours  on  23rd. 

LITTLE  AUK  Alle  alle 

There  were  four  records  of  this  uncommon  visitor,  all  in 
October . 

One  was  seen  flying  south  at  10.12  hours  on  25th  October, 
and  one  was  seen  off  the  Point  later  the  same  day.  One  was  seen 
off  the  Point  on  15th,  and  one  was  flying  north  at  10.15  hours 
on  17th. 

PUFFIN  Fvatercula  avctica 

This  pelagic  species  is  seldom  seen  inshore  after  the 
breeding  season,  and  there  were  only  eight  records  of  single 
birds  during  the  entire  period. 

SHORT- EARED  OWL  Asio  flammeus 

Single  birds  were  seen  on  the  airfield  on  9th  and  19th 
September  and  11th  October. 

SWIFT  Apus  apus 

One  flying  south  at  the  Point  on  4th  September  was  the 
only  record  of  this  rather  scarce  summer  visitor. 

SKYLARK  Alauda  arvensis 

Sep:  During  September,  29  flying  north  on  8th  and  40  flying 
south  on  23rd  were  the  main  movements  noted. 

Oct:  In  October,  passage  was  mainly  flying  south,  but  105  were 
counted  flying  north  between  1st  and  3rd  during  a period 
of  north  winds.  Main  southerly  movements  were  235  in  one 
hour  on  8th,  76  between  11th  and  14th,  52  on  23rd,  and  85 
on  30th . 

The  detailed  Skylark  movements  are  shown  in  Figure  19. 


SAND  MARTIN  Riparia  vipavia 

Only  one  record;  one  flying  north,  with  Swallows,  at  the 
Point  on  9th  September. 

SWALLOW  Hirundo  vustlca 

Aug:  Five  flying  south  on  16th  August,  plus  twenty-six  flying 
south  and  three  flying  north  on  25th. 
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% of  Peak  Count 


Movements  of  Skylark 
off  Uisaed  Point,  September  - October  1989 
Data  is  based  on  five-day  periods 
and  expressed  as  a percentage  of  peak 


Figure  19 
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* - No  Data 


Movements  of  Meadow  Pipit 
off  Uisaed  Point,  August  - October  1989 
Data  is  based  on  five-day  periods  from  7th  August 
and  expressed  as  a percentage  of  peak 


Figure  20 


1991  Ornithological  Sea-Watching  in  Kintyre,  Autumn  1989  65 


Sep:  Eight  flying  north  on  8th,  twenty  flying  north  on  9th, 
thirty-five  flying  south  on  21st,  60  flying  north  on  22nd, 
170  flying  south  in  four  hours  on  23rd,  and  two  flying 
south  on  26th. 

Oct:  Singles  at  the  Point  on  11th  and  16th  October. 

HOUSE  MARTIN  Delichon  uvbica 

Local  breeders  feeding  young  during  September  in 
Machrihanish  village.  A maximum  of  100  there  on  6th  September 
probably  involved  some  passage  birds.  The  only  significant 
movement  offshore  was  a count  of  47  flying  north  in  one  hour 
off  the  Point  on  9th  September.  Last  flock  seen  was  twenty  on 
24th  September. 

TREE  PIPIT  Anthus  trivialis 

One  flying  north  off  the  Point  on  10th  August,  and  one  on 
24th  August,  were  the  only  records. 

MEADOW  PIPIT  Anthus  pratensis 

Aug:  Passage  from  26th;  maximum  of  sixty  flying  north  on  28th. 

Sep:  During  September,  90%  of  all  birds  logged  were  flying 
north;  totals  were  970  north  and  only  71  south.  Peak 
period  was  from  8th  to  10th  September,  when  760  passed  the 
Point  in  four  hours.  Maximum  was  466  in  1.5  hours  on  8th. 
See  also  Skylark,  Swallow  and  Grey  Wagtail,  which  showed 
similar  patterns  of  movement  during  these  periods  of 
northerly  winds. 

Oct:  All  passage  was  south  (mainly  W.S.W.  winds).  Total  logged 
was  542,  and  maximum  was  300  in  one  hour  on  8th. 

Figure  20  shows  the  detailed  north/south  movements. 

YELLOW  WAGTAIL  Motacilla  flava 

One  record  of  this  relatively  scarce  passage  migrant;  one 
flying  south  at  the  Point  on  28th  August  uttered  its 
distinctive  call  many  times. 

GREY  WAGTAIL  Motacilla  cinevea 

Aug:  Ones  and  twos  regularly  seen  in  the  Bay;  singles  flying 
south  on  five  dates  between  16th  and  27th. 

Sep:  During  September,  sixteen  flying  north  in  four  hours  on 
8th  and  9th  during  period  of  north-west  wind,  one  flying 
north  on  20th,  eight  flying  south  on  24th,  and  six  flying 
south  on  26th. 
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Movements  of  Grey  Wagtail  off  Uisaed  Point 
August  - October  1989 

Data  is  based  on  five-day  periods  from  7th  August 
and  expressed  as  a percentage  of  peak 


Figure  21 
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Oct:  Twelve  flying  south  on  8th,  and  four  flying  north  on  14th. 
Figure  21  details  the  Grey  Wagtail  movements. 


PIED  WAGTAIL  Motaeilla  alba 

Flocks  gathered  daily  in  Machrihanish  Bay  and  on  the  golf 
course  during  August  and  September;  between  50  and  100  birds 
were  regularly  seen. 

Movements  of  * alba ' wagtails  were  noted  as  follows:  on 
26th  August  17  flew  low  in  off  the  sea  from  the  direction  of 
Islay;  25  were  seen  flying  north  in  one  hour  on  10th  September, 
and  twelve  flew  north  in  one  hour  on  12th  September. 


WHEATEAR  Oenanthe  oenanthe 

Eight  seen  on  the  Point  on  28th  August,  and  singles  on 
five  dates  during  September.  Maximum  in  the  Laggan  was  twenty 
on  14th  August,  and  the  last  record  was  one  in  the  Laggan  on 
4th  November. 

REDWING  Turdus  iliaous 

A few  were  at  the  Point  on  30th  October. 

STARLING  Stumus  vulgaris 

Machrihanish  Bay  and  the  Laggan:  Up  to  500  in  August,  and 
over  1,000  in  September/October . 


TREE  SPARROW  Passer  montanus 

This  is  an  extremely  scarce  and  local  breeder  in  south 
Kintyre,  but  one  was  at  the  farms  of  Chiscan/Bal loch  on  3rd 
October. 

LINNET  Carduelis  cannabina 

Regular,  mainly  in  small  numbers,  at  the  Point  from  August 
until  October.  Maximum  count  was  80  on  9th  September. 


TWITE  Carduelis  flavirostris 

Aug:  Small  numbers  daily  at  the  Point  from  13th,  increasing  to 
50  on  30th. 

Sep:  In  September  this  flock  increased  slowly  as  the  month 
progressed,  up  to  80  on  19th.  A sudden  influx,  probably 
involving  passage  birds,  was  noted  from  20th,  with  daily 
counts  as  follows: 
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% of  Peak  Count  • ■ No  Data 


Maximum  counts  of  Twite  at  Uisaed  Point,  autumn  1989 
Data  is  based  on  five-day  periods  from  7th  August 
and  expressed  as  a percentage  of  peak 


Figure  22 
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Date 

20th 

21st 

25th 

26th 

27th 


Number  of  birds 


150 

200 

300+ 

120 

150 


Oct:  Regular;  maximum  counts  were  100  on  3rd  and  120  on  24th. 
Figure  22  illustrates  the  maximum  counts  at  Uisead  Point. 

LAPLAND  BUNTING  Calcarius  lapponious 

This  is  an  extremely  rare  visitor  to  Kintyre,  but  a 
winter-plumaged  male  was  seen  on  a farm  track  near  Bleachfield, 
in  the  company  of  Skylarks,  on  21st  October. 

SNOW  BUNTING  Plectrophenax  nivalis 

Two  seen  in  Machrihanish  Bay  on  26th  October. 
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OBSERVATIONS  ON  THE  OVERWINTER  MORTALITY  OF  THE  LARVAE 
OF  TlPULA  PALUDOSA  MEIGEN  (D1PTERA  : TIPULIDAE) 

DUE  TO  BIRD  PREDATION 

By  N.M.  BARBASH,  C.  COLL  and  R.M.  DOBSON 
Department  of  Zoology,  University  of  Glasgow 

Introduction 

Certain  species  of  birds  are  well-known  to  prey  on 
leather jackets,  the  soil-dwelling  larvae  of  the  Tipulidae 
(Diptera) , and  in  the  United  Kingdom  the  most  important  of 
these  is  the  European  Starling  Stumus  vulgaris.  The  feeding 
habits  of  this  species  were  studied  in  Aberdeenshire  by  Dunnet 
(1955,  1956)  who  showed  (1956)  that  each  annual  crop  of 
leather jackets  was  eaten  by  the  Starling  from  late  September 
onwards  and  persisted  as  an  important  food  throughout  the 
winter.  Starlings  were  shown  to  eat  relatively  few  larvae 
before  mid-November  (mean  stomach  content  up  to  ten  per  bird) , 
but  later  the  intensity  of  predation  increased  by  as  much  as 
ten-fold  (Dunnet  1956  - Figure  1) . 

The  Rook  Corvus  frugilegus  also  preys  on  leather jackets, 
and  its  feeding  habits  have  been  studied  by  Feare,  Dunnet  and 
Patterson  (1974)  in  Aberdeenshire.  According  to  Coombs  (1978) 
this  species  spends  about  50%  of  its  feeding  time  in  all  months 
feeding  on  grassland,  where,  in  terms  of  bulk  consumed, 
leather  jackets  are  second  only  to  earthworms  as  the  most 
important  animal  food. 

Although  much  is  known  about  the  food  intake  and  dietary 
requirements  of  these  birds,  there  is  apparently  no  information 
about  the  effect  their  feeding  has  on  populations  of 
overwintering  leather j ackets  in  the  field.  To  obtain 

information  on  this,  therefore,  experiments  were  carried  out  on 
a farm  pasture  during  the  seasons  of  1985-86  and  1986-87,  to 
compare  the  changes  which  occurred  between  early  winter  and 
late  spring  amongst  natural  populations  of  Tipula  paludosa 
which  were  either  exposed  to,  or  protected  from,  bird 
predation.  This  insect  is  well-known  as  an  agricultural  pest, 
causing  winter  losses  to  grassland  and  various  arable  crops 
(French  1984),  so  the  yields  of  grass  on  both  the  protected  and 
the  exposed  areas  were  measured  at  the  end  of  each  season,  to 
see  if  any  changes  in  the  tipulid  populations  correlated  with 
changes  in  productivity.  This  work  formed  part  of  a 

broadly-based  study  of  the  various  factors  influencing  the 
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over-wintering  mortality  of  T.  paludosa  (Barbash  1988). 

Materials  and  Methods 
Local ity 

The  experiments  were  conducted  on  the  estate  of  Lawmuir 
School,  East  Kilbride,  near  Glasgow,  in  a permanent  pasture 
which  had  been  reseeded  several  years  previously  and  was  known 
to  have  a substantial  tipulid  population.  The  field  used  was 
mowed  shortly  before  work  commenced  each  year,  and  was  fenced 
against  grazing  animals  throughout  the  observational  periods. 


Sampling  Areas 

In  the  1985-86  experiment,  which  was  of  an  exploratory 
nature  with  the  intention  of  establishing  techniques  and 
determining  whether  or  not  predation  produced  a measurable 
effect,  a rectangular  area,  50  x 10  m,  was  marked  out  and 
subdivided  into  twenty  plots,  each  10  x 5 m,  within  each  of 
which  two  sampling  areas  of  2.0  x 1.0  m were  designated  at 
random,  one  being  destined  to  be  enclosed  in  a ’bird-exclusion’ 
cage  and  the  other  to  be  left  open. 

In  1986-87,  however,  to  reduce  sampling  ’pressure’  on  the 
ground,  the  number  of  plots  was  reduced  to  ten,  each  10  x 10  m, 
and  the  sampling  areas  were  increased  to  2.0  x 2.0  m. 

Exclusion  Cages  and  Sampling  Techniques 

The  cages  were  constructed  from  black  plastic  netting 
supported  by  angle-iron  corner  posts  and  galvanised  wires.  The 
mesh  was  rectangular,  20  x 18  mm,  with  welded  corners  and 
thread  gauge  of  0.5  mm.  The  cages  were  placed  in  position  in 
early  winter  (8th  November  1985;  1st  November  1986)  and,  except 
when  sampling  was  being  carried  out,  were  left  in  position 
until  the  end  of  each  experiment. 

The  soil  within  each  sampling  area  was  sampled  by  taking 
equal  numbers  of  vertical  subsamples  (cores)  to  a depth  of  7.5 
cm  in  a random  scatter  from  each  area  on  every  sampling  date. 
Leatherjackets  usually  show  an  uneven  distribution  in  a grass 
field,  with  areas  of  high  population  merging  into  areas  of  low 
population  or  total  absence  (Tinbergen  and  Drent  1980),  and  the 
taking  of  a scatter  of  cores,  rather  than  a single  sample  of 
the  same  total  size,  helped  to  compensate  for  this.  These  cores 
were  taken  in  individual  plastic  cylinders,  10.0  cm  long  and  of 
6.5  cm  internal  diameter,  with  one  end  bevelled  externally  to 
form  a cutting  edge. 
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Extraction  of  Larvae 

To  extract  the  larvae,  the  cores,  still  in  their 
cylinders,  were  placed  grass  side  down  in  dishes  containing  2.0 
cm  of  cold  water,  and  were  then  subjected  to  over-head  heating 
in  a 'Blasdale'  apparatus  (Blasdale  1974).  The  increasing 
temperature  caused  the  larvae  to  migrate  downwards  into  the 
water,  and  when  the  temperature  in  the  centre  of  the  cores 
reached  40°C  extraction  was  considered  to  be  complete.  This 
heat-extraction  of  all  cores  was  carried  out  immediately  after 
they  had  been  collected  from  the  field. 

To  test  the  efficiency  of  this  technique,  large  numbers  of 
cores,  taken  independently  of  the  main  observations  between 
December  1985  and  May  1986,  were  broken  up  by  hand  after  being 
heat-extracted  and  were  then  examined  for  residual  larvae  (see 
later,  under  Results)  . 

Number  of  Samples 

In  the  first  experiment,  at  the  initial  sampling  (7th 
March  1986) , four  cores  were  taken  from  each  area,  but  to 
compensate  for  falling  populations  the  number  was  increased  to 
eight  at  each  of  the  two  following  samplings  (5th  May  1986  and 
18th  June  1986) . In  the  second  experiment,  where  populations 
were  appreciably  greater,  five  cores  were  taken  from  each  area 
at  the  initial  sampling  (1st  November  1986)  and  at  the  next  two 
(18th  December  1986  and  1st  March  1987),  but  at  the  final 
sampling  (13th  May  1987)  the  number  was  increased  to  eight. 


Feeding  Birds 

To  check  on  the  actual  presence  of  feeding  birds, 
observations  were  made  at  irregular  intervals,  about  twice  a 
month  from  November  1986  until  May  1987,  using  binoculars  from 
cover  at  distances  of  from  200  to  500  metres.  The  depths  of 
bird  probe  holes  were  measured  on  one  occasion,  and  droppings, 
collected  on  plastic  sheets  placed  under  a roost  of  Starlings, 
were  examined  for  traces  of  tipulid  larvae. 


Herbage  Yields 

To  investigate  herbage  yields,  as  soon  as  the  last  soil 
samples  had  been  collected  in  each  season,  all  the  enclosed  and 
open  areas  were  mowed  close  to  the  ground,  using  a standardised 
procedure.  The  grass  from  each  area  was  weighed  immediately  to 
obtain  the  'wet-weight'  and  was  then  left  to  dry  for  three 
months  at  room  temperature  to  obtain  the  'dry-weight'. 
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Results 

Efficiency 

In  the  tests  of  the  heat-extraction  technique,  185  larvae 
were  removed  from  560  cores  with  only  six  larvae  remaining. 
This  gives  an  efficiency  of  over  96%  (a  figure  comparable  to 
that  of  Blasdale  1974)  so  it  was  concluded  that  the  numbers 
extracted  in  the  present  experiments  could  be  regarded  as  being 
truly  representative  of  the  populations  being  sampled. 

Frequency  Distribution 

As  might  be  expected,  the  frequency  distributions  of  the 
numbers  of  larvae  in  individual  cores  showed  marked  asymmetry, 
there  being  a preponderance  of  zero  counts  on  each  occasion 
with  the  proportions  increasing  as  the  populations  reduced.  To 
counter  this,  the  values  from  each  scatter  were  totalled,  and 
after  first  testing  that  the  variances  of  enclosed  and  open 
areas  were  of  the  same  order  (Variance  Ratio,  2-tailed  F-test), 
the  data  for  each  date  were  examined  separately  by  means  of 
’paired  comparison*  t-tests. 

Comparisons 

To  facilitate  comparisons  from  date  to  date  and  from  year 
to  year,  the  data  were  converted  to  estimates  of  mean  numbers 
of  larvae  per  square  metre,  and  these,  with  the  results  of  the 
analyses,  are  shown  in  Table  1.  These  values,  with  their 
standard  errors,  are  also  shown  graphically  in  Figure  1. 

First  Season 

In  the  1985-86  season,  at  the  first  sampling  on  7th  March 
1986,  four  months  after  the  experiment  started,  the  mean 

population  of  the  open  areas  was  only  71%  of  that  of  the 
enclosures.  Thereafter  the  populations  of  both  open  and 

enclosed  areas  diminished  greatly  but  at  a fairly  steady  rate 
(Figure  1).  There  was  little  further  divergence  between  them, 
and  the  open  areas  showed  populations  69%  and  66%  as  great  as 
those  of  the  enclosures  on  5th  May  and  18th  June  respectively. 
Although  the  areas  had  not  been  sampled  at  the  start  of  the 

experiment,  there  was  no  reason  to  suppose  that  their 

populations  differed  initially,  and  it  was  therefore  concluded 
that  the  differences  observed  had  resulted  from  excluding  the 
birds . 

Second  Season 

In  the  1986-87  season  the  areas  were  sampled  at  the  outset 
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of  the  experiment  and,  although  initially  more  larvae  were 
counted  on  the  open  areas  than  on  the  designated  enclosed 
areas,  this  difference  was  well  within  the  limits  of 
experimental  error.  By  mid- December  there  were  some  signs  that 
the  open  areas  were  losing  larvae  faster  than  the  enclosed 
ones,  and  by  the  beginning  of  March  the  open  populations  had 
diminished  to  65%  of  those  of  the  enclosures.  By  mid-May,  when 
the  experiment  was  terminated,  the  populations  of  the  open 
areas  had  further  decreased,  and  were  now  only  40%  of  those  of 
the  enclosed  ones.  The  overall  fall  in  population  from  November 
to  May  was  73%  in  the  open  areas  and  23%  in  the  enclosures,  and 
in  each  instance  the  rate  of  decline  seemed  fairly  constant 
throughout  the  period,  averaging  0.38%  and  0.12%  per  day  in 
open  and  enclosed  areas  respectively. 

Grass  Yield 

The  results  of  the  observations  on  grass  yield  were 
inconclusive.  In  both  years  the  yields  of  the  open  areas  were 
greater  than  those  of  the  enclosed  ones,  but  the  variation  was 
very  high  and  there  were  no  correlations  between  either  the  wet 
or  dry  yields  and  the  tipulid  populations  of  the  individual 
areas.  The  differences  observed,  therefore,  could  well  have 
been  due  to  the  screening  effects  of  the  cages. 

Feeding  Birds 

In  the  direct  observations  on  feeding,  birds  were 
frequently  seen  probing  the  soil  with  their  beaks  and  also 
apparently  catching  small  prey  from  the  surface.  The  total 
counts  for  the  seven  occasions  on  which  exact  records  were  kept 
comprised  55  Starlings,  17  Rooks  and  four  Magpies  Pica  pica, 
the  maximum  number  observed  at  any  one  time  being  20  Starlings 
at  08.15  hours  on  7th  March  1987.  It  was  not  possible  to 
identify  the  prey  taken,  although  Starlings  could  clearly  be 
seen  struggling  with  earthworms.  The  probe  holes  measured 
between  2.0  and  3„0  cm,  which  compared  well  with  the  Starling 
probe  holes  measured  by  East  and  Pottinger  (1975)  and  would 
enable  the  birds  to  reach  most  of  the  larvae  present. 

Faeces  Examination 

The  examination  of  faeces  produced  disappointing  results: 
only  two  tipulid  fragments  were  identified  out  of  numerous 
insect  remains  found.  However  the  predatory  role  of  Starlings 
and  Rooks,  the  commonest  birds  observed,  has  already  been  well 
documented  (Dunnet  1955,  1956;  Dunnet  and  Patterson  1968;  Feare 
1984) . 
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Table  1 

Estimates  of  Populations  of  Larvae  of  Tipula  paludosa  on 
Enclosed  and  Open  Areas  during  1985-86  and  1986-87  Experiments, 
with  results  of  Variance  Ratio  and  Paired  Comparison  t-tests. 


Date 

Numbers  of 

Variance 

Degrees  of 

t- 

Degrees  of 

larvae/sq 

Enclosed 

areas 

. m . 

Open 

areas 

ratio 

f reedom 

value 

; freedom 

07/03/86 

191 

135 

1 .68 

N.S. 

19/19 

2.45 

* 

19 

05/05/86 

121 

83 

1.45 

N.S. 

19/19 

1.96 

N.S. 

19 

18/06/86 

82 

54 

1.13 

N.S. 

19/19 

2.88 

** 

19 

01/11/86 

324 

360 

3.23 

N.S. 

9/9 

0.92 

N.S. 

9 

18/12/86 

306 

252 

2.53 

N.S. 

9/9 

1 .41 

N.S. 

9 

01/03/87 

276 

180 

1 .43 

N.S. 

9/9 

3.75 

* * 

9 

13/05/87 

248 

98 

1.06 

N.S. 

9/9 

2.42 

s'c 

9 

* Probability  of  differences  having  occurred  by  chance 

less  than  5% 

**  Probability  of  differences  having  occurred  by  chance 
less  than  1% 

N.S.  Probability  of  differences  having  occurred  by  chance 
greater  than  5% 


200 

100 

400 

300 
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E 


Estimates  of  the  populations  of  larvae  of  Tipu la  paludosa 
mean  numbers  per  square  metre  with  their  standard  errors) 
of  Enclosed  (E)  and  Open  (0)  areas  during 
the  1985-86  and  1986-87  experiments  at  East  Kilbride 
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Discussion 
Previous  Work 

Several  workers  have  studied  the  effects  of  bird  predation 
on  populations  of  tipulid  larvae  during  the  bird  breeding 
season.  Dunnet  (1955),  for  example,  estimated  that  in  his  study 
area  the  nestlings  of  Starlings  consumed  1.86%  and  some  0.7%  of 
available  leatherjackets  in  1951  and  1952  respectively.  To 
these  figures  should  be  added  unknown  numbers  taken  by  breeding 
adults,  non-breeding  males  and  first-brood  juveniles.  Tinbergen 
and  Drent  (1980)  estimated  from  observations  in  Holland  that 
Starlings  remove,  at  most,  1.0%  of  their  prey  during  a bout  of 
exploitation.  There  appear,  however,  to  be  no  comparable 
estimates  of  leatherjacket  mortality  due  to  bird  predation 
during  the  winter. 

Microclimate 

Exclusion  cages  affect  the  microclimate  of  the  enclosed 
areas,  and  under  differing  circumstances  may  have  various 
effects  on  plant  growth  (an  increase  - Cowlishaw  1951;  a 
decrease  - Dobb  and  Elliot  1964;  no  effect  - Patton  and  Frame 
1981).  Soil  temperatures  may  also  be  slightly  affected:  in 
observations  at  Machrihanish  (Kintyre,  Argyll),  Patton  and 
Frame  (1981)  found  the  mean  soil  temperatures  at  10  cm  depth, 
taken  inside  and  outside  their  cages  at  fortnightly  intervals 
from  February  to  April,  to  differ  by  up  to  1.0°C.  The  soil  in 
the  cages  was,  however,  sometimes  cooler  and  sometimes  warmer 
than  that  outside.  Similar  differences  may  have  prevailed  in 
the  present  observations,  but  it  is  thought  that,  in  view  of 
the  high  sampling  errors  involved,  the  cages  could  not  have 
materially  affected  the  mortalities  observed. 

Predation  on  Larvae 

The  present  observations,  therefore,  clearly  demonstrate 
significant  losses  due  to  bird  predation  amongst  populations  of 
tipulid  larvae  during  the  winter  and  early  spring.  Starlings 
commence  breeding  in  April  (Dunnet  1955)  and  Rooks  in  early 
March  (Dunnet  and  Patterson  1968),  so  most  of  the  observations 
relate  to  the  losses  which  occurred  during  the  pre-breeding 
periods  of  these  species,  when  the  birds  were  having  to 
maintain  only  themselves. 

The  effects  of  birds  as  predators  will  be  related  to  the 
numbers  present,  and  East  and  Pottinger  (1975)  stated  that 
predation  is  only  likely  to  be  effective  in  areas  where  the 
populations  of  birds  are  high.  The  Greater  Glasgow  conurbation 
is  well-known  for  its  high  population  of  Starlings,  which  roost 
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within  the  built-up  areas  and  forage  on  the  surrounding 
farm-lands  by  day.  East  Kilbride  is  well  within  the  affected 
area,  and  so  the  large  number  of  Starlings  encountered  in  the 
experimental  area  was  expected. 

Effectiveness  of  Predation 

The  effectiveness  of  predation  may  also  depend  on  the 
density  of  the  prey,  and  density-dependent  predation  by  birds 
on  insect  pests  has  been  reported  by  Le  Roux,  Paradis  and  Hudon 
(1963)  and  by  Furuta  (1972) . The  relationship  does  not  appear 
to  be  simple,  however,  since  Tinbergen  and  Klomp  (1960) 
demonstrated  that  the  percentage  mortality  inflicted  on  an 
insect  population  by  a vertebrate  predator  increases  with 
increasing  prey  density  up  to  a peak,  and  then  declines  with 
further  increase  in  prey  density.  The  behaviour  of  the  predator 
must  also  be  taken  into  account.  For  example,  it  has  been 
demonstrated  that  a Starling  finding  an  area  with  a high 
density  of  leather jackets  will  concentrate  its  searches  on  this 
area  and  will  apparently  remember  its  location  in  subsequent 
foraging  trips.  Later,  when  the  supply  of  larvae  becomes 
depleted,  the  birds  fail  to  return,  and  search  elsewhere 
(Tinbergen  1976,  1981;  Tinbergen  and  Drent  1980). 


Comparisons  of  Decline  in  Populations 

The  present  observations  showed  steady  rates  of  decline  in 
the  populations  of  both  enclosed  and  open  areas,  but  in  the 

1985- 86  experiment  the  differences  between  the  areas  appeared 
to  be  established  early  in  the  season,  after  which  the  rates  of 
decline  in  enclosed  and  open  areas  differed  little.  In  the 

1986- 87  experiment  the  difference  in  rates  of  decline  was 
maintained  throughout.  So  far,  this  can  not  be  satisfactorily 
explained.  In  the  1985-86  experiment  the  birds  may  have 
abandoned  the  area  after  the  initial  exploitation  had  reduced 
the  populations,  but  it  is  also  possible  that  the  small  areas 
had  been  adversely  affected  by  the  greater  intensity  of  soil 
sampling. 

There  was  no  clear  evidence  of  density-dependent 
predation,  but  it  should  be  noted  that  population  reductions 
can  be  the  result  of  numerous  causes,  including  effects  of 
weather,  diseases,  parasites,  parasitoids  and  invertebrate 
predators.  The  main  biological  causes  of  overwinter  losses  of 
T.  paludosa  in  the  Glasgow  area  have  recently  been  identified 
by  Barbash  (1988)  and  include  parasitic  Nematoda  (Mermithidae) , 
1.8  - 17%;  parasitoid  Diptera  (Tachinidae) , 4.5%;  Tipula 
Iridescent  Virus,  0.5  - 9.3%;  and  Tipula  Nuclear  Polyhedrosis 
Virus,  1.1  - 1.9%. 
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Grass  Yields 

Although  the  observations  on  grass  yields  proved 

inconclusive,  it  seems  probable  that  the  tipulid  populations 
present  on  the  established  pasture,  in  the  climatic  conditions 
prevailing,  were  insufficient  to  cause  more  than  minimal 
effects  on  yield.  However,  had  the  site  been  reseeded,  serious 
damage  might  have  occurred.  To  quote  French  (1984)  "established 
lowland  grass  is  unlikely  to  be  noticeably  damaged  unless 
leatherjacket  populations  exceed  400/  sq.  m,  although 
production  in  spring  and  early  summer  is  reduced  by  smaller 
populations".  In  a dry  spring,  however,  with  plant  growth 
retarded,  damage  due  to  tipulids  might  well  be  enhanced,  and 
then  bird  predation  such  as  that  observed  here  could  result  in 
a useful  increase  in  yield  of  herbage.  This  predation,  however, 
would  be  unlikely  to  have  any  deleterious  effects  on  the 
population  of  tipulids  in  the  area,  since  many  of  the  larvae 
eaten  during  the  winter  would  be  doomed  to  die  before  maturity 
because  of  disease,  parasites  etc.  The  importance  of  bird 
predation  is  that  it  comes  earlier,  so  that  damage  to  the 
plants  is  reduced. 

Acknowledgements 

We  are  grateful  to  the  Headmaster  of  Lawmuir  School,  East 
Kilbride,  for  permission  to  work  on  the  Lawmuir  Estate,  and  to 
Dr.  David  C.  Houston  of  the  Department  of  Zoology,  University 
of  Glasgow,  for  helpful  comments  and  discussions. 

Summa  ry 

In  experiments  carried  out  from  early  winter  to  early 
summer  on  an  established  pasture  at  East  Kilbride,  near 
Glasgow,  during  1985-86  and  1986-87,  the  over-wintering 
mortalities  of  leatherjacket  larvae  ( Tipula  paludosa  Mg., 
Diptera:  Tipulidae)  recorded  on  small  areas  protected  by 
’bird-exclusion'  cages  were  substantially  less  than  those 
recorded  on  similar  adjacent  unprotected  areas.  Starlings  were 
the  most  numerous  predators  present,  with  Rooks  second  in 
abundance.  There  were  no  correlations  between  either  the 
'wet-weight'  or  'dry-weight'  yields  of  the  harvested  grass  and 
the  leatherjacket  populations  of  these  areas,  possibly  because 
the  populations  were  too  low  to  cause  measurable  damage  under 
the  climatic  conditions  prevailing. 
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THE  ROMANS  AND  STRATHCLYDE:  THE  ROAD  SYSTEM 
3.  Roman  Coastal  Defence  Strategy;  the  Clyde 
Estuary  in  the  Second  Century  a.d. 

By  FRANK  NEWALL,  WILLIAM  LONIE  and  HARRY  M.  SINCLAIR 
Renfrewshire  Natural  History  Society 


Introduction 

The  first  paper  in  this  series  (Newall  and  Lonie  1990a) 
gave  a general  description  of  all  the  known  Roman  roads 
throughout  Strathclyde,  followed  by  a second  paper  giving  a 
detailed  description  of  Route  system  A,  i.e.  the  western  flank 
of  the  Antonine  frontier  (Newall  and  Lonie  1990b) . This  third 
paper  in  the  series  examines  the  Roman  coastal  defence 
strategy,  including  the  signalling  methods,  and  since  this  work 
is  almost  entirely  concerned  with  Route  system  A,  this  seems 
the  correct  place  to  examine  the  defence  strategy,  before 
proceeding  to  a detailed  consideration  of  the  roads  from  Route 
B onwards.  All  Figures  are  numbered  consecutively  throughout 
the  series. 

Strategic  Considerations 

The  elements  which  constituted  the  western  flank  of  the 
Antonine  frontier  have  already  been  outlined  (Newall  and  Lonie 
1990b).  Here  we  examine  the  strategic  significance  of  their 
disposition  and  attempt  to  assess  their  efficiency.  We  must 
accept  that  the  system  reflected  Roman  unease  relative  to 
possible  hostile  action  from  beyond  the  Clyde,  and  that  it  was 
planned  to  counter  predetermined  eventualities.  Hence  it  must 
be  considered  on  its  own  merits.  To  dismiss  it  as  a pale  shadow 
of  the  extension  of  Hadrian’s  Wall  is  to  see  symptoms  without 
seeking  their  cause. 

On  the  Clyde  the  fear  was  not  of  the  inhabitants  of  the 
opposite  bank,  for  they  were  Britons  who  had  been  swiftly 
overrun  before  the  construction  of  the  Antonine  Wall;  to  the 
west,  however,  lay  other  tribes,  and  the  men  of  Ulster  may  have 
already  begun  to  encroach  on  the  western  fringe  of  Argyll. 

Along  this  seaboard  the  coastal  duns,  many  adjacent  to 
landing  beaches,  were  strongly  defended.  Their  dwellers  may 
have  indulged  in  raiding,  for  transmarine  incursion  plays  a 
strong  part  in  the  early  Irish  tradition,  however  legendary. 
The  account  of  Labraid  Loingseach  from  Ulster,  who  in 
retaliation  for  such  attacks  smote  eight  towers  in  Tiree  and 
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eight  towers  in  Skye,  may  refer  to  this  period,  and  the 
situation  in  the  second  and  third  centuries  A.D.  possibly 
coloured  the  tales  of  naval  attacks  on  Ulster  by  the  Fomoire 
(Fomori)  (Rees  and  Rees  1978:  31-33,  39-40).  The  counter  attack 
by  Coirpre  Reuda  (Cairbre  Riada)  and  the  Fiana  in  mid  third 
century  seems  to  be  historically  sound,  and  after  the  Innse 
Gall  (probably  the  Inner  Hebrides)  were  taken  Ulster  may  have 
looked  to  mainland  Argyll,  especially  Kintyre  and  Knapdale. 

From  the  Roman  point  of  view,  we  find  that  Irish  activity 
in  the  third  century  led  to  the  strengthening  of  Welsh  and 
Lancastrian  coastal  defences  (Frere  1987:  370).  By  337  A.D. 

Scots  from  Ireland  had  confederated  with  Piets,  and  in  342-43 
A.D.  the  emperor  Constans  visited  Britain  to  reach  treaty 
agreement  with  them,  probably  involving  land  boundaries. 
Nevertheless,  throughout  the  fourth  century  Irish  pressure 
intensified  (Breeze  1982:  153-158),  and  during  the  raiding 

period  of  Niall  of  the  Nine  Hostages,  380-405  A.D.,  the  captor 
of  St.  Patrick,  the  Irish  are  said  to  have  settled  in  Wales  and 
Cornwall,  to  be  driven  out  by  450  A.D.  The  hold  on  Argyll, 
however,  was  secure,  and  by  470  A.D.  Dalriada  was  an 

acknowledged  kingdom.  At  some  time  between  342  A.D.  and  470 
A.D.,  a recognised  boundary  between  this  new  state  and  the  old 
British  kingdom  must  have  been  defined.  Its  course  has  been 
researched  by  Miss  Elizabeth  B.  Rennie  (see  Appendix  Two  and 
Figure  7)  . 

In  140  A.D.  this  boundary  lay  in  the  future,  but  already 
the  danger  of  intervention  from  the  north  and  west  was 
obviously  present.  Any  hostile  move  from  beyond  the  British 
buffer  could  only  be  by  natural  corridors  of  penetration  of  a 
mountainous  region,  or  by  the  sea  lanes  leading  into  the  Clyde. 

Essentially,  then,  although  the  Firth  of  Clyde,  virtually 
an  inland  waterway  under  cover  of  Cowal  and  the  long  arm  of 
Kintyre,  was  possibly  considered  a low  risk  area,  a 

surveillance  system,  with  adequate  support  by  land  and  sea 
forces,  would  be  required  to  guard  these  gateways. 

The  Roman  coastal  defence  strategy  will  be  examined  under 
the  following  headings:  Surveillance,  Signalling,  Communication 
Distances,  Visibility  Distance,  and  Transmission  Speed. 

SURVEILLANCE 

Previous  published  accounts  were  based  on  field-work 
conducted  from  1953  to  1970  (Newall  and  Lonie  1990b).  In 
preparation  for  this  present  report  (see  Figure  5),  Newall  and 
Sinclair  resurveyed  the  line  from  Lurg  Moor  to  Scroggy  Bank  and 
from  Blood  Moss  to  the  approach  to  Outerwards,  while  Lonie  and 
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Newall  thoroughly  scoured  the  Padanaram  area  and  the  moor  above 
High  Auchenleck.  This  resurvey  has  resulted  in  a much  clearer 
understanding  of,  and  a heightened  appreciation  of,  the 
efficiency  of  the  entire  system,  with  confirmation  of  the 
existence  of  probable  signal  stations  on  Blood  Moss  and  High 
Auchenleck  Moor  (Figure  6).  The  final  report  has  been  completed 
by  Newall  and  Lonie  in  collaboration. 

Whitemoss : 

The  headquarters  of  the  Clyde  Estuary  Defence  System  was 
nrobably  the  fort  at  Whitemoss,  NS  41807210.  Built  to  house  480 
foot  soldiers  and  128  horsemen,  plus  officers,  not  only  was 
this  fort  sited  to  cover  the  Leven  Gap  and  Loch  Lomondside  via 
the  Dumbuck  Ford,  but  from  it  contact  could  be  maintained  with 
the  fort  at  Old  Kilpatrick,  the  terminal  station  on  the 
Antonine  Wall.  There  the  excavator  argued  for  a force  of  1,000 
infantrymen,  later  to  be  replaced  by  the  same  type  of  garrison 
which  held  Whitemoss  in  both  Antonine  periods  (Millar  1928: 
58) . Certainly  there  was  sufficient  power  stationed  about  the 
estuary  to  contain  any  marauding  bands,  although  troops  from 
Whitemoss  were  probably  outposted  to  the  fortlets  and  towers 
downstream. 

From  the  fort  the  estuary,  the  tidal  stretch  from  the 
Dumbuck  Shoal  to  Strone  Point,  could  be  scanned  as  far  as  the 
latter  and  the  mouths  of  the  Gareloch  and  Loch  Long;  but 
inland,  direct  communication  with  the  fort  let  on  Lurg  Moor,  NS 
29507371,  is  barred  by  a ridge  running  south  from  Undercraig 
farm,  NS  37707265.  From  Lurg  Moor  fort  let  only  the  upper 
extremity  of  this  ridge  is  visible,  centred  on  Padanaram,  NS 
37527215,  unfortunately  extensively  overbuilt  by  anti-aircraft 
installations  during  the  second  world  war. 

Vestiges  of  a low  turf  mound  edging  the  roughly  circular 
rock,  from  which  the  former  Ordnance  Survey  trigonometrical 
post  has  been  removed,  show  clearly  as  a ring  site  on  an  R.A.F. 
air  photograph  (Sortie  U.K.  106a/26  November  1945,  4263/62/01). 
A short  distance  to  the  south  a slighter  ring  ditch  appears. 
This  was  'probably*  recorded  by  us  (Field  note  book,  12.6.71) 
as  a very  slight  spread  mound  following  a hollow  across  the 
north,  and  passing  faintly  round  the  north-east  and  turning 
towards  the  south.  Of  the  two  sites  the  more  northerly,  NS 
37757230,  is  preferable  for  a signal  station.  The  lesser  site 
we  failed  to  relocate  in  our  recent  survey. 

Although  within  signalling  distance  of  Whitemoss,  c.  2.6 
miles  (4.18  km)  to  the  east,  Padanaram  is  far  removed  from  Lurg 
Moor,  and  an  intermediate  post  was  therefore  sought  on  the  moor 
west  of  High  Auchenleck.  There,  at  NS  32857295,  on  the 
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Figure  5 

Map  showing  overall  command  of  the  Roman  Clyde  Estuary 
defence  system  in  the  second  century  A.D. 

1.  The  Roman  Fort  at  Whitemoss.  Command  Headquarters  of  the 

Clyde  defences. 

2.  Probable  signal  post  near  Padanaram. 

3.  Signal  post  at  Auchenleck. 

4.  Lurg  Moor  Fortlet. 

5.  Hillside  Hill  Signal  Station. 

6.  Blood  Moss  Signal  Station. 

7.  Outerwards  Fortlet. 

8.  Blackhousemoor  Signal  Station. 

9.  Possible  Roman  Fort  at  Largs. 

10.  Possible  emergency  signal  point  on  Goldenberry  Hill. 

11.  Brigurd  Point  Harbour. 

12.  Possible  advance  warning  signalling  site  above  Ardlamont. 

13.  Possible  advanced  signalling  point  coupled  with  Lurg  Moor 

Fortlet,  from  which  Loch  Long  is  not  otherwise  fully 
covered . 
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north-east  height  of  the  moor,  a scarped  mound,  c.  2.0  feet 
(0.61  m)  high  and  33  feet  (10  m)  across  rising  to  a 23  feet 
(7.0  m)  diameter  surface,  is  surrounded  by  a low  bank.  Overall 
the  site  is  56  feet  6 inches  (17.2  m)  north  to  south  by  47  feet 
9 inches  (14.  5 m) . The  entrance  was  probably  on  the  south-east 
(Figure  6).  About  2.85  miles  (4.59  km)  from  Padanaram,  this 
post  lies  2.3  miles  (3.7  km)  from  Lurg  Moor  fort  let.  Such  is 
the  ground  configuration  that  from  here  also,  of  the  entire 
Undercraig  ridge,  only  the  high  rise  at  Padanaram  is  visible. 
Downstream  the  Gareloch  is  fully  exposed  to  the  High  Auchenleck 
post . 


Lurg  Moor  - Hillside: 

The  fortlet  on  Lurg  Moor  scans  the  lower  reach  of  the 

Gareloch,  and  the  estuary  as  far  as  Strone  Point.  Upstream  the 

Antonine  Wall  fort  on  Castlehill,  Bearsden,  crowned  with  its 
distinctive  ring  of  trees,  stands  clear  on  the  skyline,  an 

obvious  if  distant  receiving  station  14  miles  (22.5  km)  away. 
In  view  are  the  nearer  stations  of  Duntocher  and  Old 
Kilpatrick. 

A little  larger  than  Outerwards  fortlet,  NS  23206660,  the 
Lurg  Moor  post  is  fronted  by  a marsh  over  which  a branch  from 
the  main  road  to  the  south  is  embanked.  Bounded  by  this  road, 
the  fortlet  ditch  and  a low  bank  to  the  west,  there  is  an 
annexe  from  which  Antonine  pottery  was  recovered  (Robertson 
1966:  198-199)  . The  north  rampart  and  ditch  are  gapped,  and 
road  metal  passes  beyond  for  a short  distance  despite  the 
abrupt  declivity  fronting  it.  The  trunk  road  from  the  east 

passes  to  the  south  of  the  fortlet,  which  is  thrust  forward  on 
a lower  volcanic  shelf  reached  by  the  single  branch  road. 

The  key  to  the  entire  defence  system  lies  on  Hillside 
Hill,  NS  24377268,  the  link  between  an  east-west  line  scanning 
the  north  shore  of  the  estuary  as  far  as  Strone  Point,  and  a 
north-south  defence  covering  the  west  bank  of  the  Inner  Firth, 
in  its  entirety  from  Strone  Point  to  the  sea  approaches  between 
the  Cumbraes  and  Bute.  Some  50  m.  north  of  the  main  summit  of 
the  Hill  is  a low  mound,  c.  2.0  feet  6 inches  (0.77  m)  high  and 
44  feet  (17.41  km)  across  both  axes,  containing  a shallow 
rectangular  hollow  28  feet  (8.54  m)  by  16  feet  (4.88  m)  . The 
entrance  faces  the  Roman  road  some  50  feet  (15.24  m)  to  the 
west.  A band  of  rushes  around  the  south  arc,  and  a slightly 
hollowed  terrace,  also  rush-filled,  on  the  north,  hint  at  a 
ditch,  although  the  periphery  is  interrupted  by  post-Roman  turf 
dykes  (Figure  6).,  From  here  that  part  of  the  Cowal  shore  blind 
to  Lurg  Moor  is  visible,  and  also  the  entire  Inner  Firth  and 
beyond  to  Arran. 
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Formerly  working  from  ground  level,  we  had  accepted  that 
Hillside  Hill  and  Lurg  Moor  were  not  intervisible  because  of 
the  ridge  of  Whitelees  Moor;  but  from  the  highest  intermediate 
point  on  Whitelees,  by  means  of  a sighting-rod  assisted  by 
pylons  below  and  close  to  Lurg  Moor  fortlet,  and  a recent 
satellite  tracking  tower  on  Scroggy  Bank  summit  north  of 
Hillside  Hill,  we  have  established  that  the  visual  barrier  is 
very  low.  Not  only  are  the  Lurg  Moor  and  Hillside  Hill  sites 
intervisible  at  tower  height,  but  it  would  seem  certain  that 
the  turret  on  the  latter  was  constructed  first,  and  from  it  the 
position  of  Lurg  Moor  fortlet  was  then  determined.  This 
sequence  would  explain  the  branch  road  to  the  fortlet  from  the 
main  through  road,  which  is  invisible  from  Hillside  Hill. 

Whitelees  Moor  - Blood  Moss: 

West  of  Whitelees  Moor,  the  trunk  road  which  continues 
direct  to  Outerwards  sends  off  a branch  to  service  Hillside 
Hill.  Initially  this  patrol  loop  road  swings  sharply  northwards 
to  a point  north  of  Scroggy  Bank,  NS  25367400,  from  which  Lurg 
Moor  fortlet,  2.4  miles  (3.83  km)  to  the  east  is  visible.  Best 
interpreted  as  an  emergency  extension  of  the  arm  of  Lurg  Moor, 
this  site  fully  covers  the  Holy  Loch  and  the  mouth  of  Loch 
Long.  No  signal  post  has  been  discovered  nearby,  but  a rocky 
platform,  with  a few  placed  stones  showing,  could  have  served 
as  a beacon  stance.  This  position  completes  the  survey  of  the 
north  shore  of  the  estuary,  for  it  overlaps  at  the  Holy  Loch 
with  the  command  afforded  by  Hillside  Hill  and  the  site  on 
Blood  Moss  to  the  south,  from  which  the  Inner  Firth  is  covered 
and  also  the  inshore  waters  which  are  invisible  to  Hillside 
Hill. 

The  Blood  Moss  post  is  a ring  ditch,  enclosing  a low  knoll 
projecting  west  from  near  the  road  terrace,  NS  21006895  (Figure 
6).  Round  the  downhill  west  side  the  ditch  is  2.0  feet  (0.6  m) 
deep,  but  across  the  uphill  neck  it  is  but  a shallow 
depression.  Overall,  including  an  outer  bank,  the  site  is  54 
feet  (16.5  m) , and  within  the  ditch  29  feet  2 inches  (8.9  m) . A 
slight  trace  of  inner  bank  survives  round  the  west  arc. 

The  site  has  been  carefully  sited  on  the  hill  spur  west  of 
Blood  Moss,  probably  chosen  from  Hillside  Hill  which  is  in  full 
view,  and  at  tower  height  was  visible  from  Outerwards,  near 
which  the  patrol  road  rejoins  the  main  artery.  At  ground  level. 
Hillside  Hill  is  not  visible  from  Outerwards  fortlet.  As  on 
Whitelees  Moor,  we  again  sought  the  intermediate  crest  of 
Ferret  of  Keith  ridge,  and  using  the  sighting- stick,  assisted 
by  Scroggy  Bank  satellite  tower  and  a recently  built  metalled 
road  along  Outerwards  ridge  (Keppie  1986:  98),  we  were 
persuaded  that  at  tower  height  the  sites  were  intervisible. 
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Figure  6 

Probable  Clyde  Defence  Signal  Stations 

A.  Hillside  Hill  NS  24377268 

B.  Blood  Moss  NS  21006895 


c. 

High  Auchenleck  NS  32857295 

D. 

Blackhousemoor  NS  21336445 

At  Blackhousemoor 

the  rocky  nature  is  shown  by  the  several 

post-Roman  quarries.  It  may  be  that  a mere  drainage  channel 
replaced  a proper  ditch,  hence  the  much  wider  bank. 
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Outerwards  - Largs: 

South  of  Outerwards  fort  let  a short  branch  from  the  Roman 
trunk  road  reaches  for  the  summit  of  Blackhouse  moor,  NS 
21336445,  1.8  miles  (2.9  km)  distant.  Here  we  suggest  a final 
signal  station  north  of  Largs,  for  although  the  rocky  site  has 
been  mutilated  by  quarrying,  the  branch  road  does  not  lead  to 
the  main  quarry.  Hillside  Hill,  5.44  miles  (8.75  km)  distant, 
is  in  view  and  also  the  site  of  a Roman  post  at  Largs,  3.1 
miles  (4.99  km)  away.  This  was  also  probably  visible, 
silhouetted  against  the  sea,  from  Outerwards  4.9  miles  (7.88 
km)  to  the  north-west.  The  moor  crest  is  crowned  by  an 
encircling  low  mound,  some  14-18  feet  (4.27  - 5.49  m)  wide  and 
70  feet  (21.33  m)  over  both  axes.  The  enclosure,  39  feet  (11.89 
m)  by  41  feet  (12.5  m) , contains  a shallow  rectangular  hollow 
14  feet  (4.27  m)  by  15  feet  6 inches  (4.73  m) . Although  a 
depression  lies  close  to  the  north  side,  there  is  little  trace 
of  encircling  ditch  hollow.  An  apparent  gap  in  the  east  faces 
the  Roman  road. 

In  view  of  the  distance  from  Whitemoss,  20  miles  (32,18 
km)  by  Roman  road,  and  the  fact  that  local  finds  suggest  a bath 
house,  the  Largs  post  was  probably  a cohort  fort  occupying  the 
area  south  and  south-west  of  the  Skelmorlie  Aisle. 


Largs: 

In  1820  a 'Roman  bath'  was  found  in  Largs  (Paterson  1852: 
1,  10)  in  the  garden  of  Mrs  Hall,  postmistress.  In  1863  John 
Eaton  Reid  traced  the  site  to  a holding  in  Lade  Street,  at  that 
time  part  garden  and  part  coalshed  possessed  by  a Mrs  Hall  and 
heirs.  Enquiring  of  William  Jamieson,  whose  father  had 
excavated  the  garden,  Reid  learned  that  a pavement  of  square 
fire-clay  tiles  had  been  uncovered  about  18  inches  (0.46  m) 
deep.  This  was  corroborated  by  Mr.  James  Lang  (Reid  1864),  who 
added  that  coins  had  also  been  found  which  had  passed  to  the 
Earl  of  Eglinton  via  Mrs  Smith  of  Swindridge  farm,  and  that  he 
understood  that  the  tiles  and  coins  had  been  ascertained  to  be 
Roman.  Reid  had  a tile  from  Mrs  Hall  submitted  to  Dr.  John 
Buchanan,  an  acknowledged  expert  on  Roman  finds  and  later 
President  of  Glasgow  Archaeological  Society,  who  is  frequently 
mentioned  by  Macdonald  (1934).  Buchanan  accepted  the  tile  as 
Roman.  It  was  11.5  inches  (29  cm)  square  by  2.0  inches  (5.1  cm) 
thick,  and  of  gritty  red  ware  (Reid  1864:  23-24).  Boyd  (1879: 
107),  recounting  the  story,  added  that  he  himself  had  seen 
coins,  found  in  different  parts  of  Largs,  which  had  undoubted 
Roman  inscriptions.  Less  undoubtedly  Roman  were  "the  bright 
flakes  of  green  thought  to  be  bronze  or  copper  plate 
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fastenings,  probably  remains  of  armour"  from  Greenhill  (Boyd 
1879:  67);  but  certainly  Roman  is  the  sherd  of  second  century 
A.D.  Samian  platter,  recovered  from  the  churchyard  at  the 
Skelmorlie  Aisle  (Keppie  1986:  98;  plus  personal 
communication) . 

The  purposeful  direction  of  the  Roman  road  towards  the 
sea,  and  the  presence  of  a Roman  post  at  Largs,  points  clearly 
to  a Roman  landing  stage  in  the  vicinity.  Indeed,  in  view  of 
the  several  sea  gates  into  the  Inner  Firth,  one  would  expect 
the  land  power  provided  by  Whitemoss  and  Old  Kilpatrick  on  the 
upper  estuary  to  have  been  matched  by  adequate  sea  power  on  the 
Firth. 


Brigurd  Point: 

A harbour  has  been  recorded  at  the  extreme  tip  of  Brigurd 
Point,  NS  17555235  (Newall  1976:  122;  Newall  and  Lonie  1990b: 
47).  Obviously  ancient,  the  place  name  takes  it  back  to  the 
Viking  era  at  latest.  Johnstone  (1934)  finds  the  origin  of 
Bridgeness  on  Forth  in  the  Norse  Bryggja-noes  = landing  place 
cape.  Had  the  Hawking  Craig  extended  into  the  Clyde,  we  might 
have  had  a Bridgeness  at  each- extremity  of  the  Antonine 
frontier.  As  it  is,  Brigurd  derives  well  from  Bryggja-Ord  = 
landing  place  point,  an  apt  description.  Upstream,  Gully  Bridge 
on  the  Gareloch  has  been  indicated  as  a possible  early  landing 
point  (Ronald  Macgregor,  ex-R.N.,  and  Robert  C.  Scott,  former 
frogman;  personal  communications) . 

Among  coastal  sites  of  like  derivation  is  Filey  Brig, 
Yorkshire,  off  which  Pearson  (1973:  192)  discusses  the 
possibility  of  a Roman  harbour.  The  fact  that  a late-Roman 
signal  station  overlooked  Filey  Brig,  just  as  Scarborough 
harbour  is  covered  by  another  in  the  Yorkshire  coastal  chain, 
might  suggest  that  these  towers  acted  largely  as  light-houses 
and  Ramm  (1978:  126)  suggests  that  they  might  have  co-ordinated 
fleet  movement. 

On  the  Clyde  the  distribution  of  sites  covered  all 
approaches  from  north  and  west,  and  from  them  close  contact 
could  summon  forces  well  equipped  to  challenge  by  land  or  sea 
any  advance  along  the  north  bank,  or  support  a naval  force  by 
troops  alerted  to  oppose  any  attempted  landing  from  the  sea. 
Indeed  very  much  later,  in  1263  (the  ’Battle  of  Largs’),  such  a 
landing  was  successfully  resisted,  and  clearly  no  matter  where 
the  longships  had  drawn  in,  cavalry  would  have  been  drawn  up  in 
readiness,  directed  by  the  coastal  motte  towers,  the 
descendants  of  the  Roman  signal  stations,  apart  from  having 
visual  command  on  the  ground. 
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Goldenberry  Hill: 

The  considerable  command  possible  from  Goldenberry  Hill 
has  already  been  discussed  (Newall  and  Lonie  1990b:  46-48).  It 
remains  to  draw  attention  to  the  remarkable  difference  between 
the  rock-strewn  coast  south  of  Brigurd  Point  and  the  smooth 
sandy  stretch  to  the  north.  Along  this  coast  from  Brigurd  to 
Largs,  many  ships  could  lie  off  in  the  lee  of  the  Cumbraes  or 
be  drawn  up  on  a safe  beach. 

Just  possible  as  an  early  warning  station  is  a height 
above  Corra,  Ardlamont,  towards  which  an  ancient  road  with 
Roman  characteristics  - Route  L - appears  to  run,  "from  the 
sea"  according  to  tradition  (Newall  and  Rennie  1981)  . If  a 
signal  post  was  established  in  British  territory,  warning  could 
have  been  transmitted  over  low-lying  Bute  to  Blood  Moss, 
Outerwards  and  Blackhouse  moor  at  14.0  to  15.5  miles  (22.52  - 
24.94  km)  range.  Fanciful  this  may  seem,  but  we  would  not  be 
surprised  if  the  ancient  beacon  tower  on  the  Little  Cumbrae 
proved  to  have  had  a Roman  precursor.  Bute  itself  may  derive 
from  the  Gaelic  hochd  = fire,  probably  referring  to  signal 
fires,  according  to  Room  (1988:  65). 

SIGNALLING 

For  the  Clyde  defences  to  have  operated  successfully,  an 
efficient  communications  system  would  have  been  necessary, 
involving  a developed  signalling  procedure,  an  acceptable 
communication  distance,  and  an  effective  transmission  speed. 

A signalling  system  was  clearly  available  by  the  second 
century  A.D.  (Webster  1969:  246-248) . As  early  as  the 

mid- second  century  B.C.  semaphore  was  employed,  and  Polybius 
improved  the  method  by  dividing  the  alphabet  into  groups  of 
five  letters.  He  used  two  torches,  one  to  indicate  the  group, 
and  the  second  the  letter.  By  the  late  fourth  century  A.D. 
Vegetius  describes  semaphore  signalling  comprising  raising  and 
lowering  a beam  of  wood  from  a tower.  Webster  (1969)  likens 
this  to  the  signal  torches  depicted  on  Trajan's  Column  as 
projecting  "from  the  windows"  of  towers,  and  suggests  that  a 
single  torch  "if  moved  in  predetermined  movements  could  give  a 
wide  variety  of  different  signs  and  cover  most  of  the 
alphabet" . 

If  we  consider  Trajan's  Column  we  may  reach  further 
conclusions.  The  necessary  scenes  are  depicted  in  Lepper  and 
Frere  (1988:  Plate  IV,  2-4  and  Plate  V,  5-6).  We  observe  that 
two-storied  watch  towers,  gabled  front  and  rear,  have  small 
upper- storey  windows  and  normal  tiled  or  shingled  roofs  sloping 
to  the  sides  (Plate  IV,  2-3).  These  contrast  with  three- storied 
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signal  towers,  one  at  least  and  possibly  two  apparently  entered 
above  ground  level,  with  balconies  round  the  top  storeys  which 
appear  to  have  doors  rather  than  windows.  The  roofs  of  long 
planks  slope  down  on  all  four  sides,  possibly  to  render  more 
visible,  and  assist  in  manoeuvering,  the  long  torches  which 
project  from  the  balconies  (Plate  IV,  4,  and  Plate  V,  5-6). 
Only  on  the  first  tower  does  the  torch  appear  to  project  from  a 
doorway;  on  the  other  two  the  torches  seem  to  lie  across  the 
doorways.  These  torch  poles  are  clearly  intended  to  oversail 
the  roofs,  and  when  compared  with  the  towers  and  surrounding 
stockades  may  be  judged  to  be  up  to  some  12  feet  (3.66  m)  long 
by  some  5.0  - 6.0  inches  (12.6  - 51.2  cm)  thick.  With  such  a 
size  of  pole  we  are  reminded  of  the  beam  (trabs)  of  Vegetius.  A 
trabs  was  large  enough  to  be  used  as  a roof-tree  or  a keel, 
hence  the  secondary  meanings  of  roof  and  ship. 

Granted  four  men  to  a tower,  we  assume  that  three  could 
readily  manoeuvre  such  a pole  while  one  conducted  operations.  A 
sophisticated  system  involving  levers,  pivots  and 
counter-weights  was  well  within  Roman  technology.  It  may  be  of 
significance  that  the  roofs  of  the  signal  stations  are  seen 
from  above  in  such  a manner  as  to  stress  the  lack  of  symmetry 
demonstrated  by  the  two  highest  frame  lines.  This  is  especially 
seen  in  the  cases  of  the  first  two  towers,  and  most  clearly  in 
that  of  the  second  (Plate  V,  5)  where  the  lines  are  emphasised 
and  appear  to  pass  over  the  peak  of  the  roof.  It  is  just 
possible  that  they  represent  a cable.  This  apart,  the  torches 
could  not  have  retained  their  depicted  positions  without 
support . 

We  note  that  beside  the  signal  stations  on  the  Column,  at 
ground  level,  lie  ’haystacks’  and  piles  of  logs  open  to  the 
weather,  interpreted  as  fuel  for  emergency  fire  signals.  On  the 
later  Column  of  Marcus  Aurelius  the  same  piles  are  seen,  now 
apparently  covered,  possibly  with  leather  (Macdonald  1934: 
Plate  XL,  2)  . So  persisted  the  conservative  traditionalism 
concommitant  with  sound  army  discipline.  A basic  signalling 
procedure  might  well  have  spanned  the  centuries,  from  c.  160 
B.C.  to  340  A.D.,  with  only  occasional  modification. 

COMMUNICATION  DISTANCES 

The  approximate  distances  between  stations  in  sequence 
from  Whitemoss,  including  the  probable  site  at  Padanaram,  are 
as  follows: 

Whitemoss  to  Padanaram:  2.6  miles  (4..18  km). 

Padanaram  to  High  Auchenleck:  2.85  miles  (4.59  km). 

High  Auchenleck  to  Lurg  Moor:  2.3  miles  (3.70  km). 
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Lurg  Moor  to  Hillside  Hill:  3.1  miles  (4.99  km). 

Lurg  Moor  to  Scroggy  Bank  loop:  2.4  miles  (4.06  km). 

Hillside  Hill  to  Blood  Moss:  3.25  miles  (5.23  km). 

Blood  Moss  to  Outerwards:  2.0  miles  (3.22  km). 

Blood  Moss  to  Blackhousemoor : 2.8  miles  (4.51  km). 

Outerwards  to  Blackhousemoor:  1.8  miles  (2.89  km). 

Blackhousemoor  to  Largs:  3.1  miles  (4.99  km). 

These  distances,  from  1.8  miles  (2.9  km)  to  3.25  miles 
(5.23  km),  match  well  those  between  Hadrian's  Wall  and  the 
Stanegate  signal  points  to  the  south  (Wool liscroft  1989: 
Figures  1-4)  . These  we  classify  as  medium- range.  Since  they 
were  measured  by  the  Romans,  we  must  presume  that  they  were 
suitable  for  effective  signalling.  Beyond  are  the  long-range 
high-placed  stations,  such  as  Eildon  North,  Craik  Cross, 
Brownhart  Law  and  Ruberslaw,  which  could  have  relied  only  on 
fire  and  smoke  communication.  Short-range  are  the  turrets  on 
Hadrian's  Wall  and  along  the  German  frontiers,  with  intervals 
ranging  from  547  yards  to  656  yards  (500  - 600  m) , the  latter 
extending  to  1,100  yards  (1,000  m)  on  level  ground,  the 
distance  from  Fendoch  to  the  Sma'  Glen  post.  On  Hadrian's  Wall 
the  milecastles  lie  on  average  c.  1,620  yards  (1,481  m)  apart, 
while  along  the  Gask  frontier  the  shortest  interval  is  875 
yards  (800  m)  and  the  longest  1,574  yards  (1,440  m)  (Hanson 
1987:  153-157).  The  Stainmore  Pass  is  probably  manned  by  posts 
c.  1,623  yards  (1,483  m)  apart  on  average  (Higham  and  Jones 
1991:  44-51),  if  we  allow  for  unlocated  sites. 

As  to  the  method  of  communication,  opinions  vary.  Breeze 
and  Hanson  consider  the  Gask  posts  to  have  been  watch  towers. 
Breeze  (1982:  61-62)  felt  that  many  would  have  been 

superfluous,  since  they  could  have  been  by-passed  by  fire  or 
smoke  signals.  Hanson  (1987:  154)  agrees  that,  had  they  been 

signal  towers,  they  would  have  been  fewer  in  number,  in  order 
to  reduce  the  risk  of  human  error  and  maximise  the  speed  of 
transmission.  Maxwell  (1989:  121),  on  the  other  hand,  considers 
the  Gask  Ridge  to  have  excellent  surveillance,  and  suggests 
that  lateral  communication  between  towers  could  have  been 
"easily  effected  by  semaphore  or  similar  device". 

Of  the  Stainmore  Pass,  where  Richmond  (1951:  300)  believed 
possible  a regular  "almost  routine"  transmission  by  semaphore, 
Farrar  (1980:  228-230)  points  to  two  longer  intervals  of  2.55 
miles  (4.1  km)  and  5.53  miles  (8.9  km),  and  suggests  that  "we 
are  far  from  understanding  by  what  mechanism  anything  more  than 
a simple  code  of  alerts  could  have  been  registered  - even  under 
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ideal  conditions  of  visibility,  unless  by  fire  signals  at 
night";  he  also  states  that  "a  solution  to  this  problem  would 
seem  to  lie  in  more  exhaustive  practical  experiment  than  has 
yet  been  attempted".  Higham  and  Jones  (1991)  would  seek  to 
reduce  these  longer  intervals,  but  in  relation  to  the  Clyde 
Defences  they  are  acceptable  medium  distances,  although  5.53 
miles  (8.9  km),  would  be  the  absolute  maximum  for  readily 
legible  semaphore. 

One  final  objection  has  to  be  met.  Farrar  (1980:  228), 
contrary  to  Richmond's  concept  of  regular  semaphore,  cites 
Rivet  (1965)  in  cautioning  that  where  stations  are  close  enough 
to  permit  of  complex  signalling,  its  usefulness  should  be 
measured  against  that  of  the  despatch  rider.  Woolliscroft 
(1989:  9)  argues,  further,  that  systems  such  as  semaphore 

"would  have  had  painfully  slow  transmission  speeds  and  would 
have  required  highly  trained,  specialised  manpower".  Any 
detailed  messages,  he  believes,  would  have  been  carried  by 
runner  or  horse. 

In  our  review  of  the  Clyde  Defence  System,  both  visibility 
distance  and  transmission  speed  have  been  practically  examined, 
and  full  details  follow. 

VISIBILITY  DISTANCE 

In  the  absence  of  Roman  signal  towers,  for  our 

investigations  we  have  had  recourse  to  the  plethora  of 
electricity-grid  pylons,  television  masts,  satellite  tracking 
stations,  and  ordinary  flag  posts,  etc.,  which  exist  all  over 
the  area.  One  fact  is  obvious,  that  the  signal  station  must  be 
clearly  silhouetted.  The  skyline  is  the  ideal  setting,  but  the 
sea  affords  an  excellent  substitute  and  any  homogeneous 

background  of  light -coloured  rock  or  pale  vegetation  is 
suitable.  Against  these,  black  and  white  contrast  well.  The 
present-day  neutral -grey  painted  pylons  are  but  frail 

cage-works  compared  with  the  solidly  constructed  Roman  towers; 
we  have  measured  the  uprights  of  the  earliest  pylons  at  5.0 
inches  (12.6  cm)  across,  with  cross-members  of  3.0  inches  (7.6 
cms) , and  while  the  more  recent  structures  have  8.0  inch  (20.2 
cm)  supports,  the  upper  metals  are  slighter.  Measurements  to 
and  from  these,  coupled  with  observation  of  human  and  animal 
movement  up  to  2.0  miles  (3.2  km)  distant,  has  allowed  the 
accumulation  of  sufficient  data  to  cover  all  aspects  of 

signalling.  Here  we  present  only  such  observed  facts  as  may  be 
referred  to  medium-distance  signalling. 

1.  The  relatively  thin  cables  between  electricity  pylons 
are  clearly  visible  at  1.2  miles  (2.03  km),  and  are  still 
discernible  up  to  1.43  miles  (2.3  km). 
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2.  From  Lurg  Moor  fortlet  a flag  pole  on  Rosneath  Point, 
at  5,0  miles  (8.05  km)  distance,  is  clearly  visible. 

3.  From  Dunoon  Castle  the  satellite  tracking  tower  on 
Scroggy  Bank  summit,  also  at  5.0  miles  (8.05  km)  range,  is 
visible.  This  is  an  open  framework,  in  which  four  uprights 
support  wooden  platforms  to  service  the  disc  aerials.  What  is 
of  importance  is  that  the  slight  protrusion  of  the  aerials 
imposes  a recognisable  irregularity  on  an  otherwise  strictly 
symmetrical  outline. 

4.  From  the  same  observation  point,  also  at  5,0  miles 

(8.05  km),  the  arms  of  a pylon  close  to  the  ring-ditch  post  on 
Blood  Moss  are  plainly  visible,  while  those  of  the  furthest 
pylon  in  line  at  c.  7.0  miles  (11.26  km)  distance  are  just 

faintly  detectable. 

At  such  extreme  distance  (7.0  miles)  it  would  be  difficult 
to  follow  movement,  but  granted  only  one  arm  to  the  pylon  it 
might  be  possible  to  indicate  whether  to  right  or  to  left. 

Given  a longer  projection,  especially  if  tipped  with  fire,  it 
ought  to  be  possible  to  distinguish  between  right,  left  and 

vertical.  At  5.0  miles  (8.05  km)  a caber  such  as  the  top  twelve 
feet  (3.66  m)  of  a flag-pole,  especially  if  f lare-tipped, 
extended  from  a strictly  rectangular  solid  outline,  could  be 
readily  followed  through  five  positions:  horizontally  left, 

obliquely  left,  vertical,  obliquely  right  and  horizontally 
right.  Any  further  intermediate  positions  would  lead  to 

confusion.  This  the  Polybian  system  acknowledges.  At  the  lesser 
distances  between  the  Clyde  Defence  stations,  such  signals 
could  be  even  more  readily  transmitted  along  the  line.  We 
conclude  that,  apart  from  night  signals,  semaphore  emphasised 
by  fire  was  probably  the  normal  Roman  daylight  means  of 
communication  between  1.0  and  5.0  Roman  miles. 


TRANSMISSION  SPEED 

Horse: 

By  Roman  road  it  is  20  miles  (32.18  km)  from  Largs  to 
Whitemoss.  A trained  racehorse  can  attain  a speed  of  up  to  26 
m.p.h.  (41.83  km  p.h..),  but  the  normal  fast  steed  is  more 
likely  to  travel  at  some  20  m.p.h.  (32.18  km.  p.h,),  nor  can  it 
sustain  such  speed  for  long.  The  Roman  military  mount  was 
fairly  speedy,  but  stamina  was  a preferable  attribute  (Davies 
1989:  161).  Moreover  it  was  of  smaller  form  than  the  modern 

horse  (Davies  1989:  170) , nor  had  its  rider  the  advantage  of 

stirrups.  In  view  of  the  terrain,  it  is  unlikely  that  the 
distance  could  be  covered  by  horse  in  much  less  than  120 
minutes . 
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Semaphore : 

Semaphore  from  Largs  to  Whitemoss  by  the  longest  route 
would  involve  eight  stations.  Each  station  would  therefore  have 
to  take  15  minutes  transmission  time  to  equal  message- transit 
by  horse. 

In  a series  of  very  practical  and  informative  experiments 
carried  out  on  our  behalf  by  Major  Ian  Millar  and  men  of  D. 
Company  3/51  Highland  Volunteers  (Argyll  and  Sutherland 
Highlanders)  T.A.,  it  was  established  that  the  reaction  time  of 
individuals  to  a visual  signal  or  a verbal  command  did  not 
exceed  0.08  seconds,  that  the  time  taken  to  swing  a substantial 
pole  manually  from  one  signalling  position  to  another  did  not 
exceed  1.5  seconds,  and  that  the  time  taken  to  pass  this  single 
pole  signal  through  two  stations  did  not  exceed  3.5  seconds. 
Full  details  are  given  in  Appendix  One,  at  the  end  of  this 
section  on  Transmission  speed. 

Adopting  the  Polybian  method,  with  only  one  torch  two 
consecutive  pole  movements  would  be  required  per  letter,  which 
would  increase  this  transmission  time  to  6.5  seconds  between 
two  stations.  The  test  stations  were  300  m apart,  covering  a 
total  600  m,  but  since  light  and  other  sight  signals  travel 
nearly  instantaneously,  with  the  only  delays  being  in  sending 
and  reading,  the  time  recorded  for  the  600  m double  distance 
applies  equally  to  the  actual  distance  in  the  field,  which 
averages  just  over  5.0  miles  (8.05  km).  Via  eight  stations,  the 
20  miles  from  Largs  to  Whitemoss  would  be  covered  in  a maximum 
of  26  seconds  per  letter. 

Accepting  an  average  of  five  letters  to  a word  (H.M.S.O. 
1928:  125-126)  - the  letters  to  be  transmitted  sequentially, 
with  0.5  second  stop  between  words  and  1.0  second  full  stop  to 
close  - a 20-word  message  would  not  exceed  37  minutes  to  cover 
the  distance,  and  could  provide  all  necessary  basic 
information . 

Consider  the  following  message  as  an  example:  "Fl(eet) 
action  off  Bute.  S(end)  horse  c(ontra)  a landing  c(irca)  five 
h(ours) . Warn  H.q.  c(ontra)  a suspect  main  onset  v(ia)  Leven  by 
daybreak".  In  full,  this  could  reach  Whitemoss  in  under  44 
minutes . 

There  can  be  little  doubt,  however,  that  some  coding  would 
be  used.  The  above  message,  as  contracted,  would  take  only  33 
minutes,  and  with  daily  practice,  using  a mechanically  pivoted 
pole  moved  by  pulleys,  and  with  a standard  code  wherein  certain 
elements  of  information  could  be  conveyed  by  one  pole  movement, 
the  transmission  rate  could  be  appreciably  increased. 
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The  objection  that,  over  short  distances,  horse  might  be 
preferred,  scarcely  holds  when  the  above  message  could  be  sent 
5.0  miles  (8.05  km)  in  under  9.0  minutes.  Nor  is  the 
horse-mounted  despatch  rider  advantaged  over  lesser  distances. 

Turret  Intervals: 

In  the  case  of  the  normal  inter-turret  distance,  the 
equivalent  of  a par- five  hole  at  golf,  anyone  crossing  between 
turrets  would  be  within  sound  of  the  ' fore' -warning.  Border 
control  towers  could  hail  advancing  parties,  and  summon  a 
routine  policing  force  from  the  nearer  milecastle.  In  the  case 
of  greater  distances,  from  1,100  yards  (1,000  m)  to  the  Roman 
mile  (1,480  m) , signalling  would  have  been  by  normal  semaphore, 
using  two  hand-held  torches  or  poles  with  coloured  tags 
attached  or  even  by  flags.  The  rate  of  transmission  is  thus 
faster  than  by  the  single  pole  torch,  and  since  the  Polybian 
and  semaphore  systems  were  probably  closely  comparable  we  may 
refer  to  early  War  Office  instructions,.  For  the  regular  army  of 
1928  we  find  that  the  signaller  was  required  to  send  and  read 
semaphore  at  ten  words  per  minute  (H..M.S..0.,  1928:  136).  We  are 
advised  that  much  faster  rates  than  this  qualifying  standard 
could  be  attained  in  practice  (H.M.S.O.  1928:  46),  and  it  is 
not  surprising  that  the  Royal  Navy's  'Examination  for  Signal 
Ratings'  demanded  a semaphore  sending  rate  of  20  words  per 
minute  (H.M..S.0.  1915:  429),  An  average  word  of  five  letters  is 
assumed  (H.M.S.O.  1928:  125-126),  and  for  the  army  a 
transmission  distance  of  at  least  500  yards  (457.2  m)  (H.M.S.O. 
1928:  135),. 

Despatch  Riders: 

Doubtless  the  Roman  despatch  riders  were  fully  exercised 
daily  in  conveying  company  orders,  confidential  reports, 
references  to  'classified'  matters,  postings,  etc,  and  in  the 
routine  delivery  of  mail..  Such  messages  would  originate  in  the 
forts.  Equally  the  men  in  the  signal  towers  would  be  kept  on 
their  toes.  The  very  tedium  of  their  task  would  demand  daily 
practice,  but  to  combine  the  two  services  is  to  pose  questions 
of  logistics  to  which  we  have  no  answer. 

Whence  the  horse?  Was  it  posted  daily  to  each  signal 
station?  Was  it  kept  permanently  on  the  ground  floor  of  the 
tower?  Are  the  haystacks  of  Trajan's  Column  fodder  after  all? 
Or  are  they  not  bundles  of  flammable  material  to  attach  to  the 
ends  of  replacement  torches  stacked  beside  them? 

Modern  Comparisons: 

It  is  interesting  to  learn  that  the  War  Office  of  1928 
felt  that  "over  short  distances"  orderlies  mounted  on  horse. 
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cycle,  or  motorcycle  were  preferable  to  visual  telegraphy, 
especially  in  enclosed  country,  but  advised  that  to  avoid 
wastage  in  men,  horse  or  material  an  economy  of  use  would 
require  an  organised  despatch- rider  letter  service  run  to  a 
timetable,  leaving  a special  despatch- rider  service  to  be  used 
only  for  urgent  messages  (H.M.S.O.  1928:  114)  . To  aid 
concealment,  movement  by  orderlies  in  the  neighbourhood  of  the 
station  was  to  be  restricted,  and  the  approaches  to  the  station 
concealed  as  much  as  possible  (H.M.S.O.  1928:  54). 

In  view  of  the  stated  minimum  transmission  distance  of  at 
least  500  yards  (457.2  m)  we  assume  that  "short  distances"  lay 
within  that  range.  Seldom  could  this  apply  to  Roman 
installations,  and  it  should  be  stressed  that  the  temporary,  at 
times  arbitrary,  "signal  stations"  of  the  army  in  the  field  had 
not  the  over- all  surveillance  command  of  the  lofty 
carefully-sited  Roman  defence  towers. 

Finally  we  learn  that  semaphore  flag  signals  could  be  read 
up  to  three  miles  distant  with  the  telescope,  and  that  the 
signal  lamp,  with  which  we  may  compare  the  torch,  could  be  read 
in  daylight  with  the  naked  eye  at  two  miles,  with  the  telescope 
up  to  four  miles,  and  at  night  at  six  miles  by  eye  and  up  to 
twelve  miles  by  telescope  (H.M.S.O.  1928:  29). 

We  submit  that  we  have  demonstrated  that  a method  of 
communication  both  fast  and  efficient  was  known  to  the  Romans, 
and,  in  view  of  the  disposition  of  their  military  sites,  was 
almost  certainly  used  by  them;  that  with  it  the  Clyde  Estuary 
Defence  System,  in  its  total  coverage  of  the  Estuary,  Inner 
Firth,  and  the  entire  opposite  shore,  was  capable  of  countering 
any  localised  attack  and  of  very  speedily  alerting  the  entire 
Antonine  frontier  in  the  event  of  a major  onslaught  from  the 
west . 

To  revert  to  the  suggestion  that  little  more  "than  a 
simple  code  of  alerts  could  have  registered"  (Farrer  1980: 
230),  we  accept  that  in  emergency  an  initial  message  need  only 
have  contained  a code  letter  of  origin;  a code  letter  relevant 
to  a section  of  the  estuary,  e.g.  the  western  gateways  or  the 
Gareloch;  a letter  denoting  type  of  attack;  perhaps  a letter 
indicating  degree  of  danger,  like  our  own  old  air-raid  alerts 
of  yellow,  purple  and  red;  in  all,  four  symbols  or  eight  pole 
movements.  Run  in  sequence,  these  would  take  100  seconds  from 
Largs  to  Whitemoss,  and  a little  longer  from  there  to  the 
Forth. 

Detailed  information  would  follow,  and  there  can  be  little 
doubt  that  the  entire  Antonine  garrison  could  be  fully  alerted, 
with  contingency  plans  activated,  in  under  two  hours. 
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End  Note: 

Initially,  basing  our  calculations  on  the  reaction  times 
established  by  Major  Millar's  experiments  1 and  2 (see  Appendix 
One),  we  had  estimated  that  three  flag- semaphore  letters  might 
have  been  sent  every  two  seconds.  By  good  fortune,  among  Dr. 
Lonie's  father's  books  were  the  manuals  published  in  the 
hey-day  of  visual  signalling  by  the  armed  forces,  when  it  was 
held  that  semaphore  was  the  easiest  to  learn  and  among  the 
fastest  of  the  visual  telegraphy  systems  then  employed. 


Appendix  One:  Experiments  in  Signalling  Speed 

We  are  indebted  to  Major  Ian  Millar  and  the  men  of  D. 
Company  3/51  Highland  Volunteers  (Argyll  and  Sutherland 
Highlanders)  T.A.  for  carrying  out  the  following  experiments  on 
our  behalf.  Each  was  conducted  twice,  and  while  two  runs  are 
not  sufficient  to  establish  the  precise  accuracy  of  the 
procedure,  they  do  give  us  what  we  want,  a good  estimate  of 
relay  time.  We  claim  no  more. 

Experiment_l : Eleven  men  stood  in  file.  A tap  on  the  shoulder 
from  the  man  behind  transmitted  along  the  line  took  4.02 
seconds,  improving  to  3.84  seconds  on  the  second  run.  Excluding 
the  initiator,  this  gives  an  average  for  the  first  run  of  0.40 
seconds  per  man,  reducing  to  0.38  seconds. 

Experiment  2:  To  introduce  an  element  of  decision  making,  in 
this  test  the  shoulder  tap  was  transferred  to  the  alternate 
shoulder  of  the  man  in  front.  The  times  recorded  for  the  two 
runs  were  6.94  seconds  and  5.04  seconds,  averaging  0.69  seconds 
and  0.50  seconds  per  man.  Since  each  man  has  not  only  to 
anticipate  the  tap  from  behind,  but  also  to  think  momentarily 
before  striking  the  opposite  shoulder  in  front,  a 
'comprehension  reaction'  element  has  been  introduced.  The 
differences  between  these  simple  signal-relay  exercises 
establish  this  thinking  time  per  man  at  0.29  seconds  and  0.12 
seconds . 

Experiment  3:  To  determine  the  time  taken  by  three  men  to 
elevate  a substantial  pole  from  the  horizontal  to  the  vertical, 
this  being  regarded  by  us  as  a typical  pole- semaphore  movement. 
The  pole  used  was  9.0  feet  (2.75  m)  long  by  4.0  inches  (10.1 
cm)  square.  The  time  recorded  was  1.5  seconds,  and  there  was  no 
appreciable  improvement  at  the  second  attempt. 

Experiment  4:  To  time  the  transmission  of  a simple 
pole- semaphore  signal,  by  simulating  signalling  between  signal 
posts . 
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Three  stations  A,  B,  and  C were  set  out  at  300  m 
intervals,  with  Major  Millar  acting  as  control  at  station  C.  To 
avoid  anticipation,  at  A and  B the  three  pole-men  had  their 
backs  to  Major  Millar,  with  only  the  commanders  at  A and  B 
facing  him.  The  entire  operation  involved  the  following 
elements:  (a)  The  signal  to  begin,  by  the  Major  raising  his 

arms,  (b)  Reaction  time  by  commander  at  A.  (c)  Order  to  signal 
by  commander  at  A.  (d)  Reaction  time  by  team  A.  (e)  Raising  of 
pole  A.  (f)  Reaction  time  by  the  Major,  acknowledged  by  raising 
his  arms,  (g)  Reaction  time  by  commander  at  B.  (h)  Order  to 
signal  by  commander  at  B.  (i)  Reaction  time  by  team  B.  (j) 
Raising  of  pole  B.  (k)  Reaction  time  and  acknowledgement  by 
Major  Millar. 

The  entire  operation  took  3.48  seconds,  nor  was  there  an 
appreciable  difference  in  timing  the  second  run.  As  pole 
raising  took  3.0  seconds,  we  have  0.48  seconds  total  reaction 
time,  an  average  of  0.08  seconds  per  reaction.  Although  we  have 
not  distinguished  between  reactions  to  visual  and  those  to 
immediate  verbal  signals,  it  can  be  seen  that  the  visual 
reaction  is  much  faster  than  touch,  indeed  is  nearly 
instantaneous . 

Appendix  Two:  The  Southern  Extension  of  Druim  Alban 

By  Miss  Elizabeth  B.  Rennie 
Second  Millennium  B.C. 

A distribution  map  of  the  sites  in  Cowal  dated  to  the 
second  millennium  B.C.  shows  a remarkable  concentration  of 
monuments  on  the  west  side  of  the  area.  All  of  the  Standing 
Stones,  Circles  and  Cup  marks  are  on  the  west  side  of  the 
peninsula,  and  none  is  recorded  on  the  Clyde  shore.  The 
presence  of  copper  in  the  vicinity  of  Kilfinan,  and  the 
accessibility  of  the  Kilmartin  area  across  Loch  Fyne,  may 
explain  this.  However,  although  the  Standing  Stones,  Cup  marks 
and  even  Round  Cairns  cluster  around  Loch  Fyne  and  the  glens, 
simple  Cists  are  concentrated  on  the  east  side,  i.e.  on  the 
west  side  of  the  River  Clyde.  This  demarcation  suggests  that 
different  peoples  or  tribes  may  have  been  living  on  each  side 
of  the  Cowal  hills. 

First  Millennium  B.C. 

In  the  first  millennium  B.C.,  when  the  Celtic  peoples 
appeared  to  find  it  necessary  to  protect  themselves  and  their 
herds,  the  Hillforts  and  Duns  are  once  again  grouped  in  the 
west.  The  Clyde  area  to  the  east  has  only  two  certain  Duns, 
compared  with  seventeen  Hillforts  and  Duns  in  the  rest  of 
Cowal . 
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Figure  7 
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The  Dark  Ages 

In  the  Dark  Ages  the  Early  Christian  sites  are  more  evenly 
spread,  thus  suggesting  that  the  wandering  monks  paid  no 
attention  to  tribal  bounderies  but  simply  set  up  their 
preaching  places  where  the  people  were  living.  When  documented 
history  opens,  in  the  12th  and  13th  centuries  A.D.,  the  Clyde 
shore  is  in  the  control  of  the  Stewarts  from  Renfrewshire,  and 
the  Menteiths  from  the  Stirling  area. 


Cowal  Boundary 

Thus,  since  about  the  second  millennium  B.C.  there  appears 
to  have  been  a watershed  from  north  to  south  through  Cowal, 
with  different  peoples  living  on  each  side,  by  the  Firth  of 
Clyde  and  by  Loch  Fyne.  Such  a boundary  is  to  be  expected,  for 
until  the  roads  were  metalled  in  the  19th  century  A.D.  the 
waterways  were  the  preferred  routes  for  travelling.  Peoples 
living  on  each  side  of  the  lochs  and  rivers  were  likely  to  be 
of  the  same  kin,  whereas  those  divided  by  the  mountains  were 
more  likely  to  be  alienated. 


Druim  Alban 

Druim  Alban  (the  'Ridge  of  Alba'),  the  boundary  between 
the  Scots  and  the  Piets,  is  usually  thought  to  be  equivalent  to 
the  present  boundary  between  Perthshire  and  Argyll.  The 
southern  end  of  Druim  Alban  is  considered  to  be  marked  by  a 
massive  boulder  on  the  hillside  to  the  west  of  Glen  Falloch  - 
the  'Clach  nam  Breatann' . It  is  said  to  be  the  boundary  marker 
between  the  Scots,  the  Piets  and  the  British.  However  there  is 
another  stone  of  similar  dimensions  and  with  a similar  name, 
'Clach  a'  Bhreatannaich’  , above  and  to  the  north-west  of 
Lochgoilhead.  It  is  traditionally  said  to  be  the  boundary 
marker  between  the  Scots  and  the  British.  An  imaginary  line 
drawn  across  the  crest  of  the  hills  between  these  two  boulders, 
and  projected,  suggests  that  Druim  Alban  continued  south  from 
Glen  Falloch  into  and  through  Cowal  (see  Figure  7). 

The  suggestion  that  this  postulated  boundary  was  genuine 
and  continued  south  of  Lochgoilhead  is  reinforced  by  the  number 
of  'criche'  and  'fola'  names  which  mark  its  line.  These  are 
found  on  the  top  of  the  hills  between  the  two  stones,  and  then 
southwards  in  a line  which  crosses  Loch  Eck  and  continues  to 
Loch  Striven  near  to  Inverchaolain . The  final  name  is  'Meall 
Criche’  (the  boundary  hill)  between  Glen  Lean  and  Loch  Striven. 
Both  ’criche’  and  ’fola’  are  Gaelic  words  meaning  ’a  boundary’; 
’fola’  is  an  older  term  and  is  now  obsolete. 
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Tribes  of  East  and  West  Cowal 

Thus  it  is  logical  to  suggest  that  from  the  second 
millennium  B.C.  the  tribes  living  on  the  east  side  of  Cowal, 
i.e.  on  the  shores  of  the  Clyde,  were  probably  inter- related 
with  those  on  the  present  Renfrewshire  and  Dumbartonshire  side. 
Whereas  those  on  the  west  side,  i.e.  on  the  east  shore  of  Loch 
Fyne,  would  be  associated  with  the  tribes  of  the  present 
Mid-Argyll.  In  Roman  times  this  would  imply  that  the  Damnonii 
controlled  both  sides  of  the  Clyde,  and  the  Epidii  and  Cerones 
(or  Creones)  controlled  both  sides  of  Loch  Fyne.  In  later  Dark 
Age  times,  the  east  of  Cowal  may  have  been  part  of  the  Kingdom 
of  Strathclyde  under  the  jurisdiction  of  Alclyd  (Dumbarton 
Rock) , whereas  only  the  west  side  may  have  been  part  of 
Dalriada  under  Dunadd. 

This  postulation  is  strengthened  by  further  evidence  which 
suggests  that  the  Firth  of  Clyde  was  at  one  time  a closed 
waterway  guarded  and  controlled  by  a particular  tribe.  The 
lower  Firth  appears  to  be  closed  because  the  entrance  is 
covered  by  five  known  Vitrified  forts  and  another  probable  one; 
the  upper  Firth  is  closed  since  one  of  the  only  two  hill  routes 
into  it  is  also  guarded  by  a Vitrified  fort.  Vitrified  forts 
are  simply  timber- laced  forts  which  have  been  burned,  either 
because  of  enemy  action  or  domestic  accident. 

Vitrified  Forts 

The  known  Vitrified  forts  at  the  entrance  to  the  Firth  are 
as  follows:  The  Knock  at  Largs  - NS  20206288,  Portencross  - NS 
17884908,  Down  Craig,  Great  Cumbrae  - NS  18255795,  Dunagoil, 
Bute  - NS  08535310,  and  Eilean  Buidhe,  an  island  in  the  Narrows 
of  the  Kyles  of  Bute  - NS  01877533.  The  probable  site  is  on  the 
cliff  top  at  Craigmore,  Bute  - NS  10706490.  The  northern  fort 
is  Dun  Daraich  in  Glen  Finnart  - NS  17958935.  The  evidence 
would  be  complete  if  two  more  Vitrified  or  even  two  unburnt 
timber- laced  forts  were  discovered  - one  on  Little  Cumbrae  and 
one  covering  Strath  Echaig  at  the  head  of  the  Holy  Loch. 


Damnonii 

However,  even  without  complete  evidence,  it  would  appear 
that  in  the  closing  years  of  the  era  the  Firth  of  Clyde  was  a 
contained  waterway  occupied  and  used  by  a particular  tribe. 
That  tribe  may  have  been  the  Damnonii.  The  building  of  the 
forts  may  have  been  the  work  of  the  Damnonii  and  their 
destruction  the  work  of  the  Romans,  or  the  building  of  the 
forts  might  have  been  by  an  earlier  people  and  the  burning  by 
the  incoming  Damnonii. 
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Whoever  wrought  the  destruction,  however,  it  seems  evident 
that  the  Clyde  coast,  Strath  Echaig,  Loch  Long  and  Glenfinnart 
must  have  been  Damnonii  territory  in  Roman  times,  and  part  of 
the  Kingdom  of  Strathclyde  in  the  later  period.  Although  the 
accepted  theory  has  been  that  from  Dalriadan  times  the  Cowal 
peninsula  was  the  part  of  Dalriada  known  as  Comhghal,  it  seems 
more  probable  that  the  original  Comhghal  surrounded  upper  Loch 
Fyne,  Strathcur,  and  all  the  hinterland  between  Loch  Fyne  and 
the  Kyles  of  Bute  including  Glendaruel. 
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THE  ROMANS  AND  STRATHCLYDE:  THE  ROAD  SYSTEM 
4.  Loudoun  Hill  and  the  Southern  Uplands  Boundary 
Fault  Frontier 

By  FRANK  NEW ALL  and  WILLIAM  LONIE 
Renfrewshire  Natural  History  Society 


Introduction 

The  first  two  papers  in  this  series  (Newall  and  Lonie, 
1990a  and  1990b)  gave  a general  description  of  all  the  known 
Roman  roads  throughout  Strathclyde,  followed  by  a detailed 
description  of  Route  system  A,  i.e.  the  western  flank  of  the 
Antonine  limes . The  third  paper  then  considered  the  strategic 
signalling  methods  used  throughout  the  area  (Newall,  Lonie  and 
Sinclair  1991) . This  fourth  paper  in  the  series  deals  with 
Route  systems  B and  C,  i.e.  Loudoun  Hill  and  the  Southern 
Uplands  Boundary  Fault  frontier. 

ROUTE  B.  NORTH  SECTION 

In  1966,  during  research  relative  to  Route  system  A,  the 
known  stretches  of  the  ’Avondale’  road  were  visited,  and  the 
area  was  viewed  from  the  summit  of  Loudoun  Hill.  On  due 
consideration  of  the  passage  and  signalling  facilities,  it  was 
concluded  that  the  road  westward  should  have  followed  the  hill 
flanks  north  of  the  River  Irvine,  the  south  bank  being  much 
dissected  and  a direct  view  being  obstructed  by  truncated 
spurs.  The  fort  at  Allanton  Beg,  on  the  south  bank  of  the 
river,  must  then  have  been  reached  by  a road  running  to  the 
south.  In  view  of  the  several  phases  of  occupation,  it  seemed 
not  improbable  that  this  was  a key  fort  lying  on  a road 
reaching  for  the  Clyde  ford  at  Dumbuck. 

In  1970  an  attempt  to  locate  this  road  to  the  north  was 
frustrated  by  mineral  workings  and  cultivated  ground,  but  in 
1971  a survey  of  moorland  to  the  south  located  a road  mound 
close  to  the  West  Bum,  where  the  stream  section  exposed  its 
Roman  character.  In  the  event,  this  road  led  to  a T-junction  on 
Pepper  Hill,  which  to  the  east  (C  east)  led  to  the  Garf  Water 
near  Wiston,  and  to  the  west  (C  west)  towards  the  Clyde  coast 
north  of  Girvan. 

Since  then,  further  investigations  have  taken  place,  the 
conclusions  of  which  are  at  present  being  considered,  and  an 
additional  extended  report  on  Route  B north  will  appear  in  the 
next  paper  in  this  series. 
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ROUTE  B.  SOUTH  SECTION 

Loudoun  Hill  to  Pepper  Hill 

A hard  track  descends  Cairnsaigh  Hill  on  the  west  flank 
and  on  the  approach  to  the  West  Burn,  NS  61003550,  despite  the 
fact  that  it  is  remarkably  boulder-strewn  over  the  final  100  m 
or  so,  before  reaching  the  stream  it  develops  a cambered  mound, 
boulder  kerbed,  and  some  24  feet  (7.3  m)  wide,  NS  61123533  to 
NS  61203522.  The  boulders  in  the  road  surface  have  probably 
been  exposed  by  the  flood  reduction  of  upper  clay  levels. 

At  the  West  Burn  there  is  a surface  mound,  c.  24  feet  (7.3 
m)  wide;  but  in  section,  beneath  6.0  inches  (15.2  cm)  of  peat, 
a road  bed  of  gravel  between  kerbs  28  feet  6 inches  (8.7  m) 
overall,  supports  on  a bedding  of  peaty  vegetation,  a mound  of 
clay  1.0  foot  6 inches  (0.46  m)  thick  at  the  centre  stiffened 
with  small  stones,  containing  streaks  of  iron  pan,  with  overall 
a 4.0  inch  (10  cm)  capping  of  fine  grey  clay  (Figure  10, 
section  a) . 

The  mound  ascends  the  south  bank  of  the  burn,  crosses  a 
ridge,  and  then  plunges  steeply  to  the  valley  bottom  of  the 
Avon  Water,  where  it  is  visible  across  the  west  side  of  the 
flood  plain,  NS  61303515.  On  the  east  bank  a southerly 
deflection,  NS  61353551,  allows  a diagonal  rise  to  the  steady 
uphill  approach  to  Graystone  Hill. 


Graystone  Hill  to  Bankend  Rig: 

Changing  direction  to  E.S.E.,  NS  61443491,  a faint 
swelling  through  heathery  rough  pasture  fades  half-way  upslope, 
but  upcast  clay  and  light  surface  metal  showed  occasionally 
(1971)  in  the  hill  drains  as  the  peat  deepened  from  8.0  inches 
(0.2  m)  to  1.0  foot  (0.35  m) . 

A series  of  borrow  pits  is  cut  into  the  south-west 
shoulder  of  Graystone  Hill,  NS  61853475,  and  on  its  south 
flank,  NS  62003475,  a quarry  pit  marks  a more  southerly  turn  of 
the  road  towards  Slouch  Moss.  The  road  is  here  21  feet  (6.4  m) 
wide  on  a 41  feet  (13  m)  terrace. 

From  the  hill  the  'road'  may  be  seen  running  through  the 
moss  as  a lighter  green  but  discontinuous  band,  as  the  camber 
is  broken  by  minor  streams  flowing  through  from  wet  moss  dammed 
against  the  uphill  (north)  side  and  forming  miniature  falls 
which  cut  back  into  the  lower  side,  occasionally  cutting  the 
edge  of  the  clay  road  mound.  (See  Route  A north;  The  Main  Trunk 
Road  - Loch  Thom  to  Berry  Hill). 
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The  21  feet  (6.4  m)  width  is  maintained  by  a distinct  step 
in  the  peat  on  the  uphill  side  and  a gently  rounded  fall  on  the 
lower  edge,  and  is  obvious  at  wider  stream  crossings  where  the 
road  mound  extends  from  the  steeper  banks  as  elongated  tongues 
round  which  the  streams  are  obliged  to  flow,  as  at  the  main 
Dipple  Burn  tributary,  NS  62603435.  Some  200  yards  (183  m)  east 
of  this  stream,  as  the  peat  deepens,  the  only  evidence  is  the 
changed  vegetation;  nevertheless,  road  characteristics  persist 
to  this  point,  NS  62803428.  Where  the  road  finally  fades  it  is 
aligned  on  the  south  shoulder  of  Bankend  Rig. 

Towards  this  from  the  Woollen  Burn  extend  two  depressions 
in  the  peat.  That  to  the  south,  the  Little  Dry  Cleuch,  is  not 
strictly  linear,  and  is  probably  a dry  stream  bed.  But  the  more 
northerly  unmapped  feature,  NS  63673378  to  NS  63923359,  is 
strictly  linear  and  consists  of  a firm  green  mound  with  side 
ditches,  occupying  a trench  in  the  peat  21  - 24  feet  (6.4  - 7.3 
m)  wide.  A similar  cutting  carries  the  road  to  the  Allt  a 
Bharain  and  Allt  an  Dubh  Choirein  valleys  (Route  D) . While 
there  is  no  clear  trace  of  cambered  road  west  of  the  Woollen 
Burn,  it  may  be  significant  that  the  hill  track  from  Bankend 
Farm  up  the  west  bank  of  the  Small  Burn  ceases  as  it  crosses 
the  Wind  Burn,  NS  63503395,  to  reach  firm  ground  to  the  south. 

Over  Bankend  Rig  no  clear  road  could  be  traced 
continuously  (1971),  but  now  (1987)  the  entire  Rig  is 
afforested  and  a wind  break  through  the  trees  across  the  south 
shoulder  is  close  to  the  line  of  the  road  where,  NS  64553300, 
there  was  recorded  a short  length  of  cambered  mound.  Between 
Bankend  Rig  and  the  west  spur  of  Bibblon  Hill  is  an  area  of 
more  recent  planting.  From  beneath  its  east  boundary  fence,  NS 
65253238,  a broad  terrace  through  heather  supports  a much 
dissected,  slumped  and  slipped  road  mound  aligned  just  to  the 
south  of  the  cairn  on  Middlefield  Law.  At  NS  65803204  it 
inclines  towards  the  south  spur  of  the  Law  and,  NS  66303170, 
south  towards  flat  ground  between  the  Polbeith  Burn  and 
Polkebock  Burn  headstreams.  The  system  is  33  feet  (10  m)  from 
terrace  scarp  to  road  mound  outer  shoulder.  In  sheep  scrapes  a 
sandy  darker  reddish  clay  is  separated  by  iron  pan  from  the 
natural . 


Polkebock  Burn  to  Muirkirk: 

The  road  curves  to  cross  the  most  easterly  tributary  of 
the  Polkebock  Burn,  with  typical  mounded  tongue  extending  down 
the  west  bank,  and  passes  along  the  extreme  Polbeith  Burn 
headstream  flat  as  a shallow  33  feet  (10  m)  wide  cutting, 
running  in  a slow  curve  to  NS  66653124,  where  it  recurves 
slightly  along  the  north  side  of  an  unmapped  minor  tributary  to 
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the  Polkebock  Burn.  A scrape  reveals  a band  of  road  cobbles 
within  peat.  The  Polkebock  Burn  is  reached  at  NS  66753115, 
where  there  are  the  remains  of  bridge  piers,  especially  in  the 
east  bank.  There  the  stonework  of  the  main  pier  is  20  feet  (6 
m)  wide,  with  embanked  buttressing  shoulders  of  earth  and 
stones  extending  to  a full  width  of  51  feet  6 inches  (15.7  m) , 
while  the  approaching  road  surface  is  fully  40  feet  6 inches 
(12.3  m)  wide . 

To  the  south-east  the  peat  is  over  one  metre  deep,  but  the 
road  alignment  is  continued  by  parallel  drains  33  feet  (10  m) 
apart,  initially  containing  a slightly  cambered  mound.  Some  200 
m beyond  the  bridge  site  there  is  a disparity  in  the  drain 
alignment  and  a break  in  that  to  the  south,  but  although  the 
road  mound  has  faded,  it  is  directed  towards  a stretch  of  road 
mound  26  feet  3 inches  (8.0  m)  wide  which  runs  from  NS  67553040 
to  NS  67752995,  where  the  footings  of  other  bridge-ends  edge 
the  Harwood  Burn.  This  road  length  is  cut  by  drains,  reduced  by 
seepage  and  overlaid  by  the  turf  and  boulder  foundations  of  a 
long  narrow  round- ended  house. 

East  of  the  Harwood  Burn,  traces  are  disturbed  by  a later 
metalled  track.  To  the  south,  Burnfoot  Moor  proved  unresponsive 
due  to  dense  marshland  growth  and  widespread  mineral  workings. 
However  at  Kaimes  Farm,  Muirkirk,  we  were  informed  of  a former 
right  of  way  through  the  present  housing  estate  north  of  this 
town.  A drove  route  to  Loudoun  was  said  to  have  followed  this 
general  direction  and  was  continued  south  "in  the  old  days" 
along  "the  Auld  Sanquhar  Road"  (Moir  1975:  Route  60).  The 
length  north  of  Muirkirk  was  ploughed  out  in  the  1940s.  To 
their  surprise,  the  ploughmen  found  below  the  surface  of  the 
track  a gravel -toppped  grey  clay  mound  at  least  20  feet  (6.1  m) 
wide.  The  route  as  indicated  ran  north  towards  the  Greenock 
Water,  west  of  Forkings,  c.  NS  68602665  to  NS  68232730. 

The  Old  Sanquhar  Road 

This  road  is  clearly  mapped  on  the  Ordnance  Survey  map  - 
1:25000  Provisional  Edition,  Sheets  NS  62  and  NS  72.  The  reader 
may  follow  its  course  there  in  correlation  with  this  report. 

Macadam  Cairn: 

A short  distance  south  of  Springhill  a simple  conical 
cairn  commemorates  John  Loudoun  Macadam,  1756  - 1836,  to  whom 
the  old  road  was  doubtless  well  known.  The  cairn  lies  on  the 
moor  among  the  tar  pits  where  in  1785  Macadam  and  the  Earl  of 
Dundonald  set  up  their  coal  tar  kilns. 
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Colt  Burn  to  Stoney  Hill: 

Beyond  the  cairn  at  the  culvert  bridge  over  the  Colt 
Burn,  NS  69502548,  are  the  first  indications  of  a complex  road 
system.  The  bridge  is  24  feet  (7.32  m)  wide,  a normal  trunk 
road  dimension  (Aiton  1811),  but  on  the  east  it  extends  beyond 
underlying  road  metal,  which  on  the  west  extends  beyond  the 
bridge  to  a total  width  of  30  feet  (9.15  m) . In  section  there 
can  be  seen  over  peat  a bank  of  grey  clay  stiffened  with  small 
metal,  subsequently  hollowed,  then  levelled  with  heavier 
stones.  Over  all  is  a spread  of  bricks,  broken  fireclay  tiles 
and  gravel.  Recent  resurfacing  nearby  has  involved  the  removal 
of  some  3.0  inches  (7.6  cm)  of  turf  and  gravel  to  expose  the 
18th  century  surface. 

Almost  a mile  to  the  south,  the  road  bends  round  the  east 
side  of  a conspicuous  knoll,  NS  69702473.  Here  the  road  kinks 
are  sharper  than  the  wider  less  abruptly  directed  terrace.  Some 
250  yards  (c.  229  m)  farther  south,  red  boulder  clay  beneath  a 
thin  peat  cover  is  exposed  along  the  west  side  of  the  road. 
Over  this  there  is  a thickness  of  grey  clay  under  heavy  road 
metal  which  has  been  worn  down  and  resurfaced.  This,  taken  with 
other  indications  so  far,  points  to  (a)  a small  metal 
reinforced  clay  road  laid  directly  on  peat;  (b)  a reduction  of 
this  by  hollow  way  traffic;  (c)  a re-use  of  the  hollow  way  by 
infilling  with  road  metal  which  spreads  beyond  its  edges;  (d) 
trunk  improvement;  (e)  a recent  recutting  and  remetalling, 
which  may  relate  to  grouse  butts  on  the  higher  moorland. 

Just  south  of  this  partial  section,  NS  69852450,  is  a 
wooden  bridge.  Earlier  bridge  piers  may  be  seen  abutting  the 
latest,  the  approach  to  which  is  a raised  flatly  cambered  way, 
23  feet  (7.0  m)  wide  with  steeply  scarped  sides.  This  swings 
E.S.E.  and  reverts  to  S.S.E.  as  it  crosses  from  north  to  south. 

Along  the  west  side  the  humped  residual  of  an  earlier  road 
mound,  almost  removed  by  the  spoil  pits  along  the  side  of  the 
trunk  road,  maintains  a south-east  course.  It  descends  the 
Garpel  Water  bank  west  of  the  bridge,  to  be  lost  on  the  ascent 
of  the  south  bank . 

The  crossing  points  of  the  next  stream  to  the  south,  NS 
70022418,  provide  sound  evidence  of  road  sequence.  Some  100 
yards  (c.  91.5  m)  north  and  south  of  the  stream,  the  latest 
scarped  metalled  road,  21  feet  (6.4  m)  wide,  loops  to  a culvert 
upstream.  From  beneath  it  there  emerges  an  earlier  system, 
initially  terraced  and  metalled  over  some  24  feet  3 inches  (7.4 
m) , but  plunging  steeply  down  the  north  bank  as  a smoothly 
rounded  mound,  29  feet  6 inches  (9.0  m)  wide,  to  a laid  ford. 
Heavy  kerbs  30  feet  (c.  9.0  m)  apart,  with  heavier  laid  stones 
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between,  suggest  re-use  of  the  ford  (Note  1) . 

In  the  steep  south  bank,  landslip  reveals  flat  stones  at 
bottom  supporting  a grey  clay  mound.  Traces  of  heavier  road 
metal  oversail  this,  and  a total  width  of  the  complex  ascent  is 
44  feet  (13.41  m)  . To  the  south  a 30  feet  (9.0  m)  wide  bank  of 
mounded  heath  grass,  bleached  yellow  (1971)  and  strictly 
linear,  carries  a superimposed  strip  of  road  metal. 

Between  the  ford  complex  and  the  upstream  trunk  road, 
there  runs  an  otherwise  obscured  hollow  way.  All  systems 
coalesce,  NS  70102412,  but  for  the  greater  distance  to  the 
south  the  trunk  road  is  terraced,  and  ditched  along  at  least 
the  uphill  west  side,  nor  does  this  ditch  follow  closely  the 
foot  of  the  terrace  scarp.  Just  south  of  the  stream  the  width, 
from  the  bottom  of  the  lower  east  scarp  of  the  terrace  to  the 
outer  side  of  the  ditch,  is  exactly  34  feet  (10.35  m) . 

Some  600  yards  (548  m)  beyond  the  ford,  south  of  a 
trapezoidal  enclosure  east  of  the  road,  while  the  road  kinks 
sharply  from  S.S.E.  to  S.S.W.  around  to  S.S.E.  to  S.E.  within 
300  yards  (274  m) , the  terrace  changes  more  smoothly,  appearing 
firstly  to  the  west  of  the  road,  and  then  for  some  distance  to 
the  east. 

At  NS  70252350  the  width  is  41  feet  9 inches  (12.9  m) , the 
trunk  metalling  18  feet  (5.5  m)  wide,  with  slightly  scarped 
edge,  running  along  its  west  side.  For  the  next  1.25  miles, 
despite  apparent  sinuosity  suggested  by  the  metalled  road,  the 
terrace,  which  tends  to  merge  smoothly  with  the  heath  on  the 
lower  (east)  side,  proceeds  in  a series  of  short  straight 
lengths,  angled  fairly  abruptly  as  direction  is  changed. 

The  following  profiles  were  taken: 

(a)  NS  70252355.  Terrace  41  feet  9 inches  (12.9  m) . 

(b)  NS  70552290,  beside  a large  quarry.  Terrace  38  feet  2 
inches  (11.6  m)  , with  cambered  road  metal  18  feet  (5.5  m)  wide 
along  its  west  side. 

(c)  NS  70502265.  Terrace  33  feet  (10  m) . 

(d)  NS  70452250.  Terrace  35  feet  (10.7  m) . 

(e)  Between  (c)  and  (d) . Terrace  29  feet  (8.8  m) , with  sharply 
scarped  edge.  Road  metal  13  feet  (3.96  m) , only  with  sharp 
edge. 

(f)  NS  70462230,  east  of  an  unmapped  lochan,  10  feet  (5.5  m) 
only  of  trunk  metal  lies  on  a terrace  25  feet  (7.62  m)  wide 
between  ditches.  The  western  one  is  cut  through  the  terrace 
surface.  The  primary  scarp  lies  farther  west,  giving  a total 
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terrace  width  of  32  feet  (9.75  m)  . The  east  ditch  foots  the 
east  scarp. 

Between  (d)  and  (e)  , within  50  yards  (45.7  m) , terrace 
widths  of  32  feet  (9.75  m) , 34  feet  (10.36  m) , and  39  feet  5 
inches  (12  m)  were  recorded.  It  should  be  noted,  however,  that 
over  the  entire  length  from  (a)  to  (e)  the  terrace  scarp  on  the 
downhill  east  side  appears  to  extend  as  a slightly  lower  shelf 
of  varying  width,  with  smoothly  rounded  edge  which  merges  with 
the  heath.  South  of  (e) , NS  70452225,  and  for  some  distance 
south,  this  lower  shoulder  is  largely  removed  by  a line  of 
cuttings,  past  which  the  road  runs  to  contour  the  west  slope  of 
the  Stoney  Hill-Pepper  Hill  mass. 

Polwhannan  Burn  to  Sanquhar: 

The  terrace  is  abruptly  scarped  on  the  now  downhill,  west 
side.  From  this  scarp,  at  the  approach  to  bridge  ramps  over  the 
most  northerly  tributary  of  the  Polwhannan  Burn,  NS  70822172, 
earlier  metalling,  flanked  by  a drain,  emerges  to  ford  the 
stream  west  of  the  bridge  and  repass  under  the  system  to  the 
south.  Of  the  bridge  footings,  13  feet  6 inches  (4.1  m) 
survive.  It  was  probably  no  wider  than  15  feet  (4.6  m) . 

The  same  sequence  may  be  observed  to  an  even  greater 
extent  at  the  bridge  remains  over  the  Range  Cleuch,  NS 
71302123,  where  the  earlier  system  runs  clear  for  a greater 
distance . 

Further  south,  NS  71402100,  along  the  east  side  of  the 
stone  wall  flanking  the  fank  and  field  north  and  east  of  High 
Shaw  ruins,  the  upper  scarp  edge  is  abrupt  and  the  road  is 
raised,  flatly  resurfaced  and  narrowly  confined,  but  west  of 
the  stone  wall  there  is  a drop  to  an  earlier  surface  with  lower 
scarp  tailing  off  smoothly. 

From  Muirkirk  to  this  point  there  have  been  pointers  to 
the  incorporation  within  the  trunk  system  of  an  earlier 
metalled  road,  and  of  a primary  clay  road,  for  some  distance  at 
least  followed  by  a hollow  way,  and  in  its  form  and  level 
probably  Roman.  Confirmation  is  finally  found  at  the  crossings 
of  the  most  southerly  tributary  of  the  Polwhannan  Burn  flowing 
from  Pepper  Hill,  NS  71702078.  Some  80  feet  (24.4  m)  north  of 
the  stream  the  upper  terrace  edge  is  sharply  angled,  and  the 
front  edge  scarped,  but  with  slightly  lower  extension.  The 
overall  width  is  51  feet  (13.1  m) . As  it  approaches  the  stream, 
angling  sharply  west  towards  the  later  of  two  stone  bridges, 
the  west  extension  disappears,  and  the  trunk  system  has  been 
graded  to  subsoil  level,  leaving  suspended,  2.0  feet  (0.11  m) 
higher  along  the  east  side,  the  vestiges  of  a primary  road  with 
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smoothly  rounded  upper  terrace  scarp.  As  the  trunk  road  draws 
off  to  the  west  on  a 43  feet  (13.1  m)  terrace,  the  primary 
widens,  develops  as  an  independent  cambered  road  mound,  which 
plunges  to  ford  the  stream  uphill  from  the  earlier  bridge 
footings,  and  then  directs  itself,  now  free  of  all 
superimposition,  at  the  highest  point  of  the  spur  projected 
south  from  Pepper  Hill,  mounting  as  a faint  terrace  bearing 
occasional  traces  of  road  mound. 

In  isolation  the  trunk  road  south  of  the  stream  is  23  feet 
(7.0  m)  wide,  running  along  the  east  side  of  a 35  feet  6 inches 
(10.8  m)  terrace.  The  evidence  of  the  bridges  along  the  route, 
and  the  varying  width  of  the  secondary  metal  to  the  north, 
suggest  that  an  earlier  metalled  road  was  being  brought  up  to 
trunk  specifications,  but  was  not  improved  throughout.  Carey 
(1817)  maps  only  the  trunk  road  south  of  this  point  towards 
Sanquhar. 

ROUTE  C.  EAST  SECTION 

Pepper  Hill  to  the  Garf  Water 

South  of  Pepper  Hill  the  road  curves  slowly  to  E.N.E.  as 
it  mounts  the  spur  on  a pronounced  terrace  developing  from  the 
initial  faint  rise  from  the  Polwhannan  tributary.  One  profile 
is  of  a 42  feet  4 inches  (12.9  m)  strip  bearing  a slightly 
rounded  road  mound  26  feet  (8.1  m)  wide,  NS  71902075.  A short 
distance  to  the  east  the  terrace  yields  to  an  overall  linear 
swelling  32  feet  6 inches  (9.9  m)  across.  When  this  was 
measured  it  was  not  realised  that  we  were  at  a road  junction. 

March  Burn  to  Laird’s  Burn: 

West  of  the  March  Burn,  NS  72352080,  a drain  sections  22 
feet  11  inches  (8.5  m)  of  light  metal  stiffened  grey  clay, 
separated  by  a gravel  infilled  drain,  from  an  unmetalled  clay 
extension  5.0  - 6.0  feet  (1.5  - 1.8  m)  wide  along  the  south 
side.  Similar  extensions  on  the  Monadh  Odhar  (Route  D)  and 
south  of  Outerwards  (Route  A)  are  each  on  level  ground  at  the 
top  of  a long  uphill  drag  (previous  Figure  4,  sections  c and 
b) . Here,  especially,  not  only  have  Route  B south  and  Route  C 
climbed  steeply  to  the  spur,  but  another  branch  may  be  running 
in  from  the  south-east.  These  may  therefore  be  roadside  halts 
to  allow  horses  to  be  rested  or  changed. 

The  March  Burn  is  forded,  the  cobbled  approaches  being 
sufficiently  dense  to  suggest  slumped  bridge  piers,  and  the 
terrace  continues  beyond,  from  26  feet  to  27  feet  3 inches  (7.9 
- 8.3  m)  wide,  to  become  faint  in  marshland,  NS  72702095,  and 
traceable  with  extreme  difficulty  to  the  Penbreck  Burn;  beyond 
this,  in  a deep  drain  bounding  the  west  end  of  the  very  stony 
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ridge  north  of  Drummond's  Knowe,  NS  73202112  to  NS  73412119, 
the  clay  mound  of  the  road  is  sectioned.  Surprisingly,  over  the 
ridge  which  is  covered  with  splintered  rock,  no  use  was  made  of 
this  ready-to-hand  material.  The  red  clay  road  was  laid 
directly  onto  the  splintered  surface  with  little  metal  capping, 
now  under  one  foot  (0.31  m)  of  peat.  This  (1971)  was  readily 
followed  through  recently  cut  forestry  drains.  To  the  east,  a 
highly  cambered  heathery  ridge  31  feet  4 inches  (12.6  m) 
across,  heads  for  the  Laird's  Burn.  There  the  ford,  NS 
74012145,  has  attracted  various  later  tracks.  A hollow  way  runs 
in  from  the  south  to  cut  the  Roman  camber,  and  branching 
towards  the  ford  furrows  and  mutilates  the  earlier  mound. 
Sunken  cart  tracks  join  in,  and  also  a broad  droving  track  from 
the  shoulder  of  Penbreck. 

West  of  the  ford,  NS  73902135,  a smoothly  scarped  terrace 
41  feet  (12.5  m)  wide  extends  to  49  feet  3 inches  (15  m)  to  the 
east  due  to  a hollow  way  and  upcast  mound  along  the  south  side. 
At  the  ford,  the  original  road  is  disturbed  along  the  north 
side  and  reduced  by  a hollow  way  branch  to  26  feet  11  inches 
(8.2  m) , but  a hollow  way  and  upcast  shoulder  to  the  south 
increase  the  fording  width  to  64  feet  (19.5  m)  and  a later 
shallow  sharp  terrace  edging  a sunken  track  further  increases 
it  to  75  feet  (23.5  m) . The  primary  clay  road,  however,  is 
distinguishable  in  the  stream  section.  Throughout  its  length 
from  the  March  Burn  to  the  Laird's  Burn  it  lies  under  peat  1.0 
- 1.5  feet  (0.31  - 0.46  m)  deep.  In  general  the  mound  is  of 
pink  to  reddish  clay,  but  occasionally  the  surface  is  leached 
grey  and,  because  of  iron  pan  formation,  has  a secondary 
aspect.  In  every  respect  it  is  of  a type  similar  to  the  roads 
of  System  A. 

Laird's  Burn  to  Duneaton  Water: 

From  Laird's  Burn  to  Duneaton  Water  the  course  is  direct, 
except  for  a slight  deflection  between  the  Laird's  Burn  head 
streams,  NS  74522161  , E.N.E.  to  more  nearly  N.E.  The  road  is 
dissected  by  a winding  hollow  way,  terraced  by  a later  track, 
paralleled  by  several  tracks,  and  cut  into  and  part  reduced 
(1971)  by  a recent  and  still  progressing  hill  track. 

Mid  Hill  is  shouldered  by  a slight  terrace,  49  feet  3 
inches  (15  m)  at  full  width,  carrying  the  discontinuous  mound, 
at  least  28  feet  3 inches  (8  m)  wide  where  best  preserved,  and 
aimed  on  Auchendaff  Hill. 

The  Duneaton  Water  is  forded,  at  NS  75952258.  The  solidly 
metalled  passage,  kerbed  on  both  sides,  although  now  disturbed, 
was  c.  34  feet  (10.4  m)  wide.  On  the  west  bank  there  is  a 
bowl-shaped  borrow  pit.  In  the  east  bank,  sectioned  beneath 
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Route  B 
Muirkirk 


Figure  8 


Maps  Bs  and  Bs  - Ce 

south  from  Cairnsaigh  Hill  to  Harwood  Burn  north  of 
(Bs) , and  the  junction  of  Route  B south  and  Route  C 
east  on  Pepper  Hill  (Bs  - Ce) . 


Maps  Cel,  Ce2  and  Ce3 

Route  C east  beyond  Pepper  Hill  to  the  Garf  Water. 
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grey  clay,  is  a bottoming  of  cobbles,  normal  on  the  descents  to 
major  streams  to  prevent  slip.  West  of  the  ford  the  roadside 
drain  of  the  modern  hill  track  sections,  NS  75902255,  in  a long 
diagonal  cut,  a mound  of  upcast  till  more  friable  than  the 
natural  on  which  it  is  laid  without  cobbled  base,  and  some  23 
feet  4 inches  (7.1  m)  wide  on  a 46  feet  (14  m)  prepared  strip. 
Here  the  road  is  surfaced  with  light  gravel  under  some  8.0 
inches  (0.20  m)  of  peat. 

Beyond  the  Duneaton  Water  a band  of  tussocky  ground  mounts 
steeply  the  south-east  prolongation  of  Gart  Law,  where  the  23 
feet  4 inches  (7.1  m)  camber  persists  on  a terrace  34  feet  6 
inches  (12  m)  across  between  ditches.  Two  slight  shifts,  each 
farther  to  the  south  at  NS  76102270  and  NS  76452295,  project 
the  road  towards  the  steep  bank  of  the  Mossy  Burn,  NS  76802307, 
where  the  clay  mound  yields  to  a 29  feet  7 inches  (9.0  m)  width 
of  cobbles,  which  on  the  east  bank  at  least  are  possibly  from 
an  eroded  bridge  pier.  From  the  bum,  the  course  is  to  the 
south-east  spur  of  Auchendaff  Hill,  NS  77702325.  Thence  the 
close  to  north-east  course  is  resumed,  and  despite  minor 
deflections  aims  persistently  at  the  north  flank  of  Tinto. 

Auchendaff  to  Glespin: 

Towards  Auchendaff  Farm  the  course  is  perpetuated  by  a 
firm  track,  still  used  but  extremely  dissected  by  peat  cuttings 
and  crossed  by  turf  dykes.  South-west  of  the  farm  these  dykes 
form  the  in-fields  of  a settlement  of  turf-walled  longhouses, 
probably  no  later  than  the  18th  century.  The  field  walls  are 
interrupted  where  the  road  line  has  been  used,  and  upcast  clay 
from  the  road  shows  in  later  drains. 

The  road  runs  under  the  rear,  south-west,  wall  of 
Auchendaff  Farm,  a broad  ridge  overlaid  by  the  vestiges  of  the 
turf  houses.  A short  stretch  of  mound  is  traceable  north-west 
from  the  farm,  but  is  soon  lost  in  reverted  reed-covered 
ground . 

Hints  of  a ford,  NS  78542380,  are  unsupported  by  road 
evidence,  but  on  the  west  approach  to  Hartwood  Hill,  NS 
78702390,  a very  faint  terrace  can  be  traced,  kinking  to 
north-east  on  the  south  flank,  where  a visible  74  feet  (22.65 
m)  wide  terrace,  NS  79102409,  supports  a mound  32  feet  10 
inches  (10.1  m)  across.  Hill  drains  indicate  a clay  mound  with 
slight  traces  of  surface  metal. 

Soon  the  evidence  fails,  and  for  much  of  the  distance 
traced  to  the  north-west  we  kept  between  us,  as  we  walked  well 
apart,  only  the  slight  upper  edge  of  the  terrace,  which 
persists,  but  with  less  certainty,  as  it  descends  towards 
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marshy  ground.  A final  drain  section,  NS  80402524,  was  the  last 
clear  trace  detected  (1972) . 

Glespin  to  Amesalloch: 

Despite  the  interval,  c.  1.5  miles,  making  due  allowance 
for  the  Hartwood  Burn  and  the  broken  ground  and  head  streams 
north  of  Glentaggart  Cottage,  we  felt  able  to  predict  the 
fording  point  on  the  Glespin  Burn.  It  clearly  merits  record 
that  on  resumption  of  field  work  we  parked  the  car  on  the 
Glespin  - Eastertown  road  centrally  over  the  Roman  road;  that 
despite  the  suspicion  of  a broad  slightly  raised  green  belt  to 
the  west  we  did  not  recognise  it;  that  in  broad  June  evening 
sunlight,  looking  directly  along  the  line  of  road  mounting  the 
east  bank  of  the  Glespin  Burn,  we  could  not  see  it;  and  that 
only  after  a long  evening's  traversing,  returning  in  fading 
sunlight  along  the  road  which  we  had  finally  detected  farther 
east,  we  found  ourselves  heading  straight  for  the  car  by 
following  an  extremely  broad  swathe  of  utterly  dissected, 
tussocky,  and  very  low  rush- grown  mound  now  traceable  by  the 
shadow  along  its  edge.  The  final  irony  was  the  sight  of  the 
metal-reinforced  pink  clay,  exposed  by  the  wash  from  a roadside 
culvert  directly  beneath  our  car. 

In  effect,  in  tracing  the  road  we  are  following  the 
overlying  mounded  accumulation  of  peat  or  humus.  In  a direct 
downhill  course  this  is  readily  broken  by  landslip,  by  streams 
damming  back  along  the  sides  and  flowing  through  it  in  sundry 
rivulets,  and  by  rain  and  frost  erosion;  moreover  it  is  ever 
being  gradually  washed  out  and  spread  to  a very  wide  but  very 
low  swelling,  with  occasional  lumps  of  resistent  mound,  usually 
disguised  in  a rough  rushy  or  tussocky  growth.  Hence  roads  will 
fade  on  hill  slopes  where  they  are  not  terraced,  and  only  the 
broad  vegetation  band  hints  at  the  road  line,  as  on  the  descent 
from  Whiteless  to  Loch  Thom  (Route  system  A).  This  especially 
pertains  when  the  road  is  directly  downhill. 

The  line  was  now  re-established,  NS  82182639,  west  of  the 
Glespin  Burn  by  a 31  feet  (9.4  m)  wide  cutting  through  a gravel 
ridge,  and  was  confirmed  beneath  6.0  inches  (0.15  m)  of  peat  in 
a drain  section,  NS  82402658.  To  the  east,  the  fugitive  mound 
described  above  then  rises,  31  feet  (9.4  m)  wide  where 
compactly  surviving,  to  the  edge  of  a low  rock  scarp,  NS 
82702695.  This  it  surmounts  in  a 45  degree  re-entrant  ascent, 
switching  abruptly  to  N.E.  to  N.W.  to  resume  its  slightly  E.  of 
N.  course  on  the  hill  slope  above. 

Arnesalloch  to  Brown  Hill: 

From  here,  NS  82752700,  the  road  is  clearly  visible  to  the 


126 


The  Scottish  Naturalist 


1991 


wall  which  limits  formerly  cultivated  ground  above  the  Moss  and 
Amesalloch  Burns,  NS  82842778.  Over  the  wall  the  course  is 
immediately  almost  non-existent  in  rough  ground,  with  but  the 
occasional  hint  of  camber,  and  is  then  directed  along  the  spur 
projected  N.N.E.  towards  the  Amesalloch  Burn.  A metalled  ford 
exists,  NS  83152843,  with  an  oblique  ascent  of  the  north  bank, 
but  above  this  all  signs  are  lost  in  Townhead  Wood. 

At  the  highest  point  of  the  ridge  (927  feet) , just  west  of 
the  projected  road  line,  is  an  earthwork,  NS  82952856.  A bold 
circular  mound  is  enclosed  within  the  north  end  of  a 
rectangular  area,  bounded  by  a shallow  ditch  with  rounded 
comers  and  entrance  gap  north  of  centre  in  the  west  side. 
While  its  form  and  situation  may  be  suggestive,  only  excavation 
might  determine  its  nature. 

Just  possibly  an  indicator  of  road  line,  though  mutilated 
by  mineral  tracks  and  quarries,  is  a 24  feet  (7.3  m)  terrace 
emerging  from  the  north  end  of  fields  north-east  of  Townhead, 
NS  84203011,  to  be  lost  again  in  woodland.  More  convincingly, 
from  the  north  side  of  the  woods  a broad  ramp  descends  towards 
a rocky  knoll  on  the  south  bank  of  the  Pagie  Hill  tributary  of 
the  Douglas  Water.  On  the  north  bank,  the  now  recognisable  road 
aligns  sharply  east,  mounting  the  steep  slope  towards  the 
shoulder  of  Brown  Hill,  NS  84703030. 

No  trace  of  direct  road  could  be  found  along  the  obvious 
route  east  of  the  woods  stretching  north  of  Townhead  Cottage. 
In  fact,  attention  is  drawn  to  Douglas  by  the  road  line  which 
diverges  markedly  towards  the  town,  and  is  traced  with  some 
difficulty.  A Roman  site  in  the  vicinity  would  at  least  appear 
to  be  possible. 

Brown  Hill  to  Parkhead: 

A hollow  way  scars  the  uphill  side  of  the  road  mound  as 
far  as  the  boundary  wall  between  Brown  Hill  and  Parkhead  Hill, 
NS  85272015,  in  places  reducing  the  camber  to  13  feet  (4.0  m)  . 
South  of  Brown  Hill,  however,  it  expands  to  29  feet  9 inches 
(9.0  m)  and  on  the  west  spur  of  Parkhead  Hill,  free  of  hollow 
way,  to  31  feet  6 inches  (9.6  m) , on  a 36  feet  9 inches  (11.2 
m)  terrace.  East  of  the  boundary  wall,  it  passes  some  200  yards 
(183  m)  north  of  a round  fank  to  rise  over  the  shoulder  of 
Parkhead  Hill,  where  in  a hollow  between  the  hill  and  a spur  to 
the  west  it  is  cut  by  two  later  tracks,  a minor  stream  and 
several  drains.  The  sections  are  of  yellow-grey  clay  with  light 
surface  metal  beneath  peat.  Over  Parkhead  Hill,  NS  85513020  to 
NS  86003019,  the  mound  is  24  feet  5 inches  (7.4  m)  wide. 
Several  shallow  quarry  pits  line  the  hill  flank  above. 

South-east  of  Parkhead  Hill,  in  steeply  sloping 
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rush-covered  ground,  and  cut  diagonally  by  drains,  the  causeway 
reasserts  itself  faintly  on  an  E.S.E.  course,  aligned  on  the 
highest  wooded  point  of  Birshaw  Rig,  NS  87782922. 

Mr.  Cranston  of  Parkhead  Cottage  said  (1972)  that  the 
mapped  track  from  Maidengill  to  Bodinglee  was  an  accepted 
through-pass  and  used  in  his  youth  for  hogg  droving  (Moir  1975: 
Route  58) . Clearly  by  the  hogg  droving  days  the  original  road 
was  lost,  and  the  droving  track  taken  farther  north.  With  this 
activity  we  would  associate  three  polyangular  enclosures,  built 
of  a series  of  linear  stretches  of  dry-stone  dyke,  or 
(Parkhead)  dry-stone  faced  turf.  These  have  a broad  area  at  one 
end  opposite  an  elongated  restricted  area.  The  sites  lie 
south-east  of  Parkhead  Hill,  NS  86132984;  on  the  forward 
north-west  edge  of  the  hill  S.S.E.  of  Maidengill,  NS  87232981; 
and  on  the  south-east  shoulder  of  Bodinglee  Law,  NS  89003000. 

Parkhead  Hill  to  Bodinglee: 

Of  the  Roman  road,  only  slight  traces  lead  to  the  Parkhill 
Burn  just  below  the  confluent  Birshaw  and  Long  Burns.  Light 
metal  angles  south-east  across  the  hill-face  east  of  the  main 
burn,  and  there  are  hints  of  road  edge,  with  occasional  camber 
but  no  overall  profile,  until,  at  the  abrupt  angle  of  a recent 
road  to  Maidengill  Farm,  NS  86952949,  the  mound  rises,  swinging 
E.S.E.  towards  Birshaw  Rig.  The  farm  track  sections  a subsoil 
bedded  band  of  hard  driven  small  metal  in  brown  clay,  23  feet  7 
inches  (7.2  m)  wide  beneath  4.0  inches  (0.10  m)  of  peat.  At 
ground  level  the  apparent  road  mound  is  35  feet  (10.6  m)  wide. 

From  here  the  road  is  intermittently  recognisable.  Viewed 
from  the  distance,  as  at  Slouch  Moss  (B  south)  , the  blaze  of 
the  road  through  rush,  moss  and  heath  is  patent.  On  the  near 
ground,  however,  it  reduces  to  discontinuous  traces  of  terrace 
edge  and  faint  residual  rises,  and  the  remnants  of  a dissected 
mound,  but  at  two  fording  points  600  yards  (549  m)  and  400 
yards  (366  m)  west  of  Birshaw  Rig  Wood,  the  full  road  mound 
measures  at  surface  34  feet  2 inches  (10.4  m)  and  24  feet  8 
inches  (7.5  m) . 

No  traces  survive  within  Birshaw  Wood,  where  a travelling 
turf  dyke,  later  enclosures,  drains,  and  a fank  obscure  the 
ground;  nor  are  there  any  traces  downslope  to  marshy  ground  on 
the  east. 

The  next  clear  trace  is  at  a stream,  NS  88302963,  where 
the  road  terrace,  with  hollow  way  alongside,  ascends  the  east 
bank.  A short  distance  to  the  east  the  mapped  track  from 
Maidengill  coincides.  The  hogg  drove,  however,  probably 
followed  an  ancient  metalled  road,  which  ran  from  just  north  of 
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the  enclosure  south-east  of  Maidengill  Farm,  to  the  shoulder  of 
Bodinglee  Law,  NS  89003000,  where  it  is  21  feet  4 inches  (6.5 
m)  wide.  A faint  scarp  edges  the  north  side.  At  NS  87802973, 
discrete  metalling  extends  24  feet  7 inches  (7.5  m)  from 
apparent  kerb  stones  on  the  north.  All  lie  just  within  the 
peat . 

Bodinglee  to  Garf  Water: 

The  Roman  terrace  had  proceeded  in  two  strictly  linear 
stretches  to  Bodinglee  Farm  site,  but  hollow  way  and  later 
track  present  a sinuous  impression.  In  places,  the  hollow  way 
has  cut  back  the  terrace  scarp;  along  the  north  side,  in  places 
it  has  reduced  the  terrace  to  form  a double  or  stepped  scarp 
profile,  a common  indication  of  secondary  use  (Route  D) . 
Between  this  and  the  later  track  the  cambered  road  mound 
persists,  although  seldom  with  full  profile.  Where  intact,  it 
measures  24  - 30  feet  (7.3  - 9.2  m)  across.  Total  widths  range 
from  37  feet  6 inches  (11.4  m)  to  41  feet  (12.5  m) . 

Where  the  route  is  crossed  by  the  major  travelling  turf 
mound  and  ditch,  which  form  the  parish  boundary,  NS  88702976, 
the  causeway  passes  beneath,  leaving  hollow  way  and  track  to 
converge  on  a narrow  gap.  Similarly,  at  the  Kirk  Burn 
south-west  of  Bodinglee  a turf  dyke  crosses  the  road  mound,  NS 
89723036,  but  admits  passage  to  the  hollow  way. 

The  agger  passes  beneath  Bodinglee  Farmhouse,  and  beyond 
is  betrayed  by  a band  of  slightly  hummocked  rough  pasture 
reaching  for  the  Milking  Burn,  NS  89252990  to  NS  90103080.  A 
hollowed  angled  descent  is  countered  on  the  east  bank.  Thence 
the  road  mounts  towards  a ridge  extended  east  from  Ewe  Hill. 
Just  beyond  the  burn,  a major  turf  dyke  crosses  the  road.  Some 
150  yards  (137  m)  east  of  the  burn  the  road  is  25  feet  8 inches 
(7.8  m)  wide,  and  some  50  yards  (45.7  m)  farther  east  it 
expands  to  28  feet  (8.5  m) , where  it  is  overlaid  by  an  L-shaped 
turf  enclosure  and  attached  sub-rectangular  foundation,  and 
immediately  beyond  this  by  a travelling  turf  dyke  and  parallel 
track . 

South  of  a small  diamond- shaped  plantation,  NS  90503110, 
another  turf  dyke  crosses  the  road.  Off  the  south-west  corner 
of  the  wood  the  road  is  32  feet  2 inches  (9.8  m)  wide.  Here  it 
deflects  slightly  east  to  the  spur  east  from  Ewe  Hill,  where  a 
stone  dyke  crosses  it  at  NS  91273139.  South  and  east  of  this 
wall,  the  road  passes  beneath  the  turf  walls  of  a series  of 
rectangular  enclosures,  is  affected  by  a hollow  way  from  the 
west,  and  is  cut  through  by  a belt  of  cultivation  rigs, 
although  minor  drains  cease  against  the  agger.  Finally,  from 
this  point  just  north  and  east  of  the  wall  it  is  dissected  and 
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levelled  by  a broad  droving  belt,  40  - 50  feet  (12  - 15  m) 
wide,  which  has  run  in  from  W.N.W.  Despite  all  this,  the  agger 
is  never  completely  erased. 

From  the  wall,  the  road  runs  slightly  north  of  east  to  NS 
91723147  where  it  turns  to  maintain  an  E.N.E.  course,  passing 
just  south  of  a settlement  of  round  houses  and  field  walls,  NS 
91803153.  The  most  southerly  house  has  been  built  partly  over 
the  edge  of  the  road  terrace,  and  the  southern  wall  arc  has 
been  trampled  by  droving  from  c.  4.0  feet  (1.2  m)  in  width  to 
10  feet  6 inches  (3.2  m) . 

Beyond  this,  at  NS  92353163,  the  road  is  obliterated  by 
open  cast  limestone  workings,  and  beyond  the  Howgate-Muirhead 
road  by  cultivation;  but  south  of  Newton  earthwork  the  terrace 
edge  is  evident,  at  NS  92913181,  and  a firm  track  continues  the 
line  via  three  strictly  aligned  field  gates  to  NS  94353220, 
where  the  rough  slightly-cambered  track  is  crossed  by  the  road 
from  the  B7055  to  Marshlands. 

The  road  persists  to  the  fording  point  of  the  Garf  Water 
below  the  confluence  with  the  Haw  Burn.  The  ford  was  probably 
of  an  original  water  course  to  the  north  of  the  present  one, 
where,  from  a semi-dry  stream  bed,  the  road  mound  passes  into 
rushes.  The  apparent  ’crossing’  point  has  been  cut  through  by 
the  more  recent  course.  A few  yards  downstream  is  a pack  horse 
bridge  with  a single  course  unmetalled  arch.  Slightly  farther 
downstream,  a later  scarped  road  reaches  the  burn  side.  To 
date,  the  road  has  not  been  traced  farther  than  this. 


ROUTE  C.  WEST  SECTION 

Pepper  Hill  to  the  Clyde  Coast 

When  the  Loudoun-Muirkirk  road  was  located  we  presumed 
that  it  would  lead  to  the  Nith.  The  change,  of  course,  towards 
the  upper  Clyde  south  of  Cairntable  was  surprising  in  view  of 
the  known  link  along  the  Avon  valley  route.  The  only  logical 
conclusion  was  that  Route  C was  actually  a through  road  from 
the  upper  Clyde  to  the  west  coast.  Pepper  Hill  was  therefore 
revisited,  and  the  fact  established  that  the  road  did  continue 
west . 

Pepper  Hill  to  Connor  Hill: 

The  junction  with  Route  B south  and  Route  C east  lies  on 
the  south  flank  of  Pepper  Hill,  NS  71952073.  East  of  this 
junction  a slight  length  of  terrace,  NS  72152075,  aims  at  the 
bridge  point  on  the  coach  road,  NS  72382063.  This  will  lead  to 
further  investigation  in  the  direction  of  the  Nith. 
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However,  our  road  runs  south-west  downhill,  faintly 
traceable  for  some  150  yards  (138  m) ; but,  turning  S.S.W.  along 
the  east  flank  of  Connor  Hill  on  a broad  natural  terrace  it 
stands  clear,  25  feet  6 inches  (7.8  m)  wide,  NS  71722055  to  NS 
71552027,  where  a secondary  19  feet  (5.8  m)  part-metalled  road 
branches  to  terrace  the  hillside  above.  In  one  drain  section 
the  lower  road  is  a tacky  yellow  clay  mound,  which  in  another 
section  has  a 2.0  inches  (0.05  m)  surfacing  of  gravel. 

Some  300  yards  (274  m)  below  the  road  E.S.E.  of  Connor 
Hill  is  a circular  ditched  site,  76  feet  6 inches  (23.3  m) 
overall.  A 6.0  feet  8 inches  (2.0  m)  wide  ditch  surrounds  a 5.0 
feet  7 inches  (1.6  m)  berm,  which  fronts  a low  rampart  bank 
only  4.0  feet  4 inches  (1.3  m)  wide,  but  fronted  by  a 1.0  foot 
(0.3  m)  wide  palisade  slot.  The  west  facing  entrance  gap  is  17 
feet  (5.2  m)  wide  through  ditch  and  palisade,  but  the  rampart 
bank  continues  partly  across  the  gap,  through  which  the  ground 
slopes  up  towards  it.  Two  parallel  slots  extend  across  this  gap 
from  the  north  side,  reducing  it  by  one  third.  To  the  south,  c. 
NS  71651960,  a similar  site  is  111  feet  6 inches  (34  m)  across, 
with  a 6.0  feet  (1.8m)  ditch,  a 5.0  feet  (1.5  m)  berm,  a 2.0 
feet  (0.6  m)  bank,  and  a 1.0  foot  (0.3  m)  palisade  slot.  This 
structure  has  one  arc  flattened  along  a minor  stream,  and  there 
is  no  obvious  indication  that  the  stream  has  eroded  the  bank. 
These  structures  have  a defensive  rather  than  a domestic 
appearance . 


March  Burn  to  Guelt  Water: 

Beyond,  east  of  the  March  Burn  gorge,  the  road  is 
suspended,  a lens  of  yellow  clay  in  peat,  some  25  - 30  feet 
(7.62  - 9.15  m)  above  an  old  ox-bow  loop.  On  the  north  bank  c. 
100  feet  (30.48  m)  away  the  road  mound  rises  steeply  to  a low 
rock  face.  To  skirt  this  on  the  east,  the  engineers  were 
obliged  to  part  fill  a narrow  gully  with  boulders  and  level  it 
with  clay.  Partly  on  this  and  partly  on  a narrow  ledge  to  the 
west,  the  24  feet  (7.32  m)  road  is  laid. 

A steady  climb  reaches  for  East  Foredibbon  Hill,  but  only 
a hard  track  may  be  traced  past  the  west  side  of  a circular 
fank,  NS  71101945,  before  it  swings  W.S.W.  towards  West 
Foredibbon  north  flank.  Only  a terrace  is  visible,  but  nearing 
the  hill,  from  NS  70251910,  the  agger  rises.  A streamlet,  which 
disappears  into  a swallow  hole  against  the  north  edge  of  the 
road,  NS  70151900,  to  reappear  to  the  south,  indicates  a 
culvert  just  as  the  24  feet  5 inches  (7.46  m)  wide  mound 
ascends  the  shoulder  of  West  Foredibbon  on  a 65  feet  (19.81  m) 
wide  terrace.  Further  seepage  along  the  north  side  may  indicate 
culvert ing . 
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Over  the  hill,  the  terrace  reduces  on  the  level  to  44  feet 
(13.4  m) , and  the  road  to  21  feet  (6.4  m) , at  NS  69901880. 

East  of  the  more  easterly  of  two  local  rises,  NS  69501856, 
on  the  east  bank  of  a headstream  of  the  Foredib  Syke,  the  rough 
earth  and  stone  north  enclosure  wall  of  a homestead  runs  along 
the  surface  of  the  road,  which  continues  to  the  west  shoulder 
of  Black  Hill  to  plunge  under  peat  up  to  8.0  feet  (2.44  m) 
deep.  No  continuity  is  possible  beyond  this  point.  However,  a 
very  faint  hard  track  may  be  followed  to  Crook  Brae,  NS 
68711748,  to  pass  along  the  southern  slope  between  the  Rushy 
Burn  and  the  Guelt  Water.  The  latter  is  crossed,  NS  67521656, 
by  a diagonal  terrace  on  the  north  bank  facing  an  abrupt  rise 
reduced  by  cutting  and  embanking.  No  other  crossing  point  could 
be  located  within  reasonable  distance  downstream.  Beyond  this, 
the  road  sinks  into  peat,  but  beyond  Limekiln  Bum  a terrace 
develops,  NS  66501615,  and  falls  in  with  the  Coalpits  to 
Corsencan  road  which  we  had  previously  examined  in  support  of 
the  work  done  by  Clarke  (1960). 

Limekiln  to  Coalpits: 

The  complex  recorded  along  this  length  was  three  fold: 

(a)  An  initial  road  sandwiched  in  peat,  of  grey  clay 
surfaced  with  small  metal,  and  24  feet  (7.32  m)  wide.  This  runs 
clear  of  superimposed  builds  at  several  localised  deviations. 

(b)  An  early  metalled  track  12  feet  - 12  feet  6 inches 
(3.66  - 3.81  m)  wide,  of  cobbles  and  broken  sandstone  laid 
along  the  bottom  of  a deep  hollow  way.  Where  this  coincides 
with  the  earliest  road  it  has  been  accepted  as  bottoming.  The 
hollow  way  is  markedly  shallower,  and  there  is  no  trace  of 
upcast  bank,  noted  elsewhere  alongside. 

(c)  Over  (a)  and  (b) , and  partly  obscuring  them,  is  a 
sharply  scarped  19th  century  metalled  road  so  accurately  graded 
that  it  proceeds  straight  from  side  to  side  of  the  route  as  it 
curves,  occasionally  rises  in  an  embanked  track,  and 
occasionally  sinks  into  the  surface,  - in  fine  a well-graded 
mineral  tramway,  probably  gravity  assisted,  connecting  the 
industry  at  Coalpits  with  that  of  the  Guelt  Lime  works. 

West  of  Coalpits,  mineral  workings  obscure  the  line,  and 
from  a field  boundary,  NS  64751708,  along  the  north  edge  of 
Edge  Hill  to  the  entry  to  Guelt  Young  Wood,  NS  64101746,  only  a 
faint  31  feet  (9.45  m)  wide  terrace  runs. 

Coalpits  to  Avisyard: 

From  the  wood  a slightly  mounded  strip,  34  feet  (10.36  m) 
wide  between  low  banks,  runs  west,  NS  63661740  to  NS  63381742. 
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Figure  9 

Maps  Cwl  to  Cw6 

Route  C west  from  Connor  Hill  to  Bamshean  Loch. 

Note  the  coincidence  of  road  and  parish  boundary  (PB) 

maps  Cw2  and  Cw3. 
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Metal  is  present  in  the  ditches.  This  fades  in  rigged  ground 
over  the  west  spur  of  Aird’s  Hill,  but  from  a field  boundary, 
NS  62701746,  to  the  Avisyard  Bum,  NS  61681758,  an  obviously 
metalled  highway  proceeds,  again  between  banks.  It  does  not 
always  follow  in  this  district  that  parallel  banks  contain 
roads . 

At  the  step  in  the  parish  boundary,  NS  62151751,  the 
original  boundary  is  dictated  by  the  north  bank  of  the  road 
line,  the  break  being  the  result  of  the  High  Garleffan  stone 
boundary  wall  having  been  brought  forward  to  follow  the  centre 
of  the  strip. 

Avisyard : 

Beside  the  Avisyard  Burn  there  are  several  borrow  pits, 
and  the  stream  section  on  the  east  reveals  an  extremely 
compacted  gravel  in  clay  beneath  heavier  metalling.  From  here 
two  courses  were  possible:  (a)  Aligned  with  the  previous 
stretch,  a broad  hard  track  climbing  towards  the  south  flank  of 
Avisyard  Hill;  (b)  A low  possible  road  mound  curving  between 
the  turf  banks  towards  the  north  of  Cairnscadden  Hill,  but 
fading  after  100  yards  (92  m) . Further  details  as  follows: 

(a)  The  firm  track  reduced  by  cultivation  passes  under  a 
stone  wall,  NS  61151766,  whereafter  it  sinks  in  marsh,  but  from 
NS  60911702,  passing  to  the  north  of  a small  subrectangular 
earth  work,  a high  cambered  heavily  metalled  road  34  feet 
(10.36  m)  wide  rises,  beneath  a few  inches  of  peat  and  turf, 
from  the  west  side  of  a boundary  wall  which  crosses  the 
earthwork . 

Beyond  a headstream,  NS  60681765,  it  enters  once  rigged 
ground,  NS  60741774,  just  south  of  the  present  moor  gate,  being 
crossed  by  a triangular  boundary  junction,  NS  60451760.  There 
the  complete  road  mound  measures  30  feet  10  inches  (9.4  m) , the 
metalling  23  feet  8 inches  (7.5  m) , but  the  abrupt  edge  and  the 
shallow  overburden  cast  doubt  on  the  antiquity  of  the  road. 

Only  a hard  track  is  traceable  to  NS  60001742.  Early,  now 
reduced,  enclosure  dykes  were  gapped  to  allow  passage,  but  a 
later  turf  boundary  wall  pre-dating  the  present  stone  wall 
passes  over  the  road,  which  is  cut  through  by  the  accompanying 
ditch.  To  the  west  lies  an  old  road  now  avenued,  NS  59671795  to 
NS  58801748,  of  hard  clay  and  gravel,  which  possibly  connected 
by  the  ford  over  the  Meadow  Burn  with  the  patent  length  of  high 
cambered  road  of  compacted  gravel,  marl,  and  coal  chips,  23 
feet  7 inches  (7.2  m)  wide,  which  runs  over  the  south  face  of 
Borland  Castle  Knowe,  NS  58601736.  Mr.  Gilbert  Murray  of 
Borland  Farm  stated  (1973)  that  this  ran  traditionally  to  Over 
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Glaisnock,  NS  57551690,  but  no  continuous  traces  were  located. 

We  therefore  conclude  that  this  was  a through  road  at 
least  as  early  as  the  17th  century,  improved  as  a mineral  road 
to  join  with  the  Coalpits  system,  but  disused  in  the  18th  or 
early  19th  century. 

(b)  The  low  mound  between  turf  banks  is  then  the  Roman 
road,  free  of  heavy  metal  overlay.  This  fades  completely  in 
rough  moorland  dissected  by  ridges,  hags,  drains  and  early  turf 
dykes;  but  at  a point,  NS  61211746,  where  it  joins  with  dykes 
from  Avisyard  and  Cairnscadden  hills,  the  parish  boundary 
deflects  markedly  to  NS  61111732,  before  resuming  its  course. 
As  the  Roman  road  has,  in  fact,  provided  the  boundary  from  the 
west  spur  of  Aird’s  Hill  up  to  the  Avisyard  Bum,  it  may  well 
be  that  it  continues  to  dictate  its  course  as  it  swings  to  run 
along  the  south  bank  of  a headstream  of  the  Meadow  Bum  on  its 
way  to  the  gentler  spur  west  of  Lowesmuir. 

At  West  Lowes  Wood  south  of  Calton,  a track  edges  the 
north  side  of  the  woodland  strip  within  which  are  lengths  of 
turf  dyke,  stone  alignments  and  a large  keyhole  shaped  pound, 
possibly  related  to  droving.  The  line  continues  across  the 
south-west  corner  of  the  adjacent  field,  NS  59201660,  where  a 
break  is  imposed  on  the  drainage  pattern,  and  west  of  the  A76 
as  a faint  terrace  in  the  field,  NS  59181680. 

Avisyard  to  Bedminnie: 

But  the  first  recognisable  sign  of  the  Roman  road  since  we 
left  it  at  the  Avisyard  Burn,  NS  61631755,  is  the  34  feet 
(10.35  m)  wide  mound  which  rises  north  of  the  Black  Loch  and 
runs  to  the  railway  embankment  just  north  of  the  Shield  burn, 
NS  58901640  to  NS  58761632.  Clear  of  the  railway  it  is  patent, 
running  S.S.W.  across  fields  until  cut  by  the  Benston  Lime 
workings.  West  of  the  road,  S.S.E.  from  Shieldburn  Bridge,  it 
is  a pronounced  mound  crossing  rough  pasture,  and  29  feet  3 
inches  (8.9  m)  wide,  it  then  runs  into  woodland,  NS  57801575, 
where  it  again  forms  the  parish  boundary  to  NS  57231534.  Along 
this  length  a stream  has  eroded  the  north  side  of  the  mound. 
Two  feet  (0.16  m)  thick  at  centre,  and  laid  on  peaty  clay,  it 
comprises  a bottoming  of  pan-stained  sand  1.0  foot  (0.3  m) 
thick,  topped  by  laminated  sandy  earth  8.0  inches  (0.2  m)  thick 
and  surfaced  with  a band  of  crushed  sandstone  4.0  inches  (0.1 
m)  thick.  At  widest  the  camber  is  38  feet  6 inches  (11.7  m) . 

It  is  lost  in  peat  for  a distance,  but  rises  to  clear  the 
north  end  of  a stone  dyke  which  runs  south  towards  Crosshill. 
The  road  immediately  changes  direction,  crossing  the  north  side 
of  a rise  crowned  with  borrow  pits,  and  although  again  lost 
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under  peat  for  a distance,  it  is  committed  to  the  extreme  east 
spur  of  Carnivan  Hill,  NS  56301495,  where  the  road  terrace,  a 
nick  in  the  side  of  the  hill,  is  obvious.  South  of  the  hill,  a 
stream  sections  the  tacky  yellow  clay  mound,  39  feet  2 inches 
(11.94  m)  wide,  now  edged  by  a 15  feet  (4.9  m)  hollow  way  which 
runs  west  with  it,  straight  for  the  south-east  flank  of 
Carsgailoch  Hill. 

At  first  faint,  the  road  mound  then  rises  clearly  towards 
the  west,  passing  under  a stone  boundary  wall,  NS  55561460.  The 
15  - 16  feet  (4.6  - 4.9  m)  wide  hollow  way,  with  cobbles  laid 
along  the  bottom,  bites  into  the  north  side,  leaving  some  24  - 
29  feet  (7.32  - 8.9  m)  of  agger  alongside.  The  system  deflects, 
NS  55341450,  towards  White  Hill,  passing  the  boundary  dyke,  NS 
55001422.  Over  part  of  this  distance  the  hollow  way  divides, 
enclosing  a high  standing  agger  19  feet  6 inches  (6.0  m)  wide, 
readily  mistaken  for  a major  turf  division. 

West  of  the  boundary  wall  the  hollow  way  runs  south  to 
avoid  the  shifting  Bedminnie  Moss,  but  the  road,  now  adopted  as 
a double-mounded  head  boundary  of  a rigged  field  of  White  Hill 
Farm  (ruin),  continues  direct  to  the  Linn  Burn,  NS  54601398. 
Drains  and  a stream  section  a stiff  purplish  clay  mound,  but  on 
the  west  bank  landslip  has  obliterated  all  traces. 

Bedminnie : 

The  road  may  have  corduroyed  the  shifting  Bedminnie  Moss, 
or  may  have  looped  south  to  avoid  it.  Certainly  the  hollow  way 
follows  the  head  dyke  above  Black  Hill,  followed  by  a broad 
droving  strip.  A cambered  mound  follows  the  contour  on  the 
lower  terrace  of  the  hill.  This  is  badly  slipped,  is  also 
accompanied  by  a hollow  way,  and  in  places  kerbing  shows.  If 
the  road  did  follow  this  line  it  would  continue  to  Bedminnie 
Hill,  NS  53801312,  to  an  entrance  through  the  head  dyke, 
indicated  by  the  farmer  of  Craigman  as  "the  old  drove  gate".  On 
this  several  roads  converge,  of  which  the  route  via  Shiel  Hill 
to  Dalgig,  and  that  south  via  Tappet  Hill  and  Little  Rigend 
were  said  to  be  drove  lines.  Farther  west,  a road  joins  the 
droving  system  from  the  south  over  Stannery  Knowe  and  Greengate 
Rig. 

Blueboots  Burn  to  Burnton  Burn  Ford: 

The  primary  line  is  possibly  indicated  by  a faint  ridge 
with  vestigial  camber  traces,  followed  by  the  fence  line 
towards  the  Blueboots  Burn,  NS  53221352.  At  the  burn,  light 
metal  appears  in  the  bank  and  again  a trace  of  camber,  but  to 
the  north-west  there  is  ground  broken  by  hags  and  drains, 
through  which  a sequence  of  aligned  lengths  of  mound,  followed 
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by  hollow  way  and  later  tracks,  leads  to  Green  Knowe.  There,  at 
NS  53001368,  the  alignment  is  resumed  by  a 60  yards  (55.2  m) 
length  of  agger,  30  feet  (9.15  m)  wide,  heading  for  the  parish 
boundary,  but  again  sinking  in  moss.  Nevertheless,  a track 
persists  to  a lower  crossing  of  the  Blueboots  Burn,  NS 
52201415,  where  metalling  is  seen  beneath  the  east  bank.  As  the 
road  runs  towards  Burnockhead  Wood,  despite  4.0  feet  (1.22  m) 
deep  peat  cover,  the  imprint  of  terrace  and  camber  survive, 
continuing  as  a wind  break  into  the  wood  at  NS  51601452. 

The  descent  from  the  wood  is  fugitive,  but  the  hollow  way 
which  has  run  to  the  north  of  the  Roman  line  closes  with  it  at 
the  Black  Burn,  where  both  are  sectioned  on  the  west  bank,  the 
brown  mound  of  the  road  cut  by  the  cobble-bottomed  hollow  way. 
This  system  continues  through  high  clinging  grass  over  Auchlin 
Rig,  the  hollow  way,  normally  13  feet  (4.0  m)  wide,  ranging 
from  10  feet  (3.0  m)  to  16  feet  6 inches  (5.0  m)  due  to  slip 
and  infill.  Essentially  it  is  a dug  out  track  reaching  for  a 
hard  bottom  on  which  are  laid  large  flat  stones  and  small 
boulders.  The  Closs  Burn  is  forded  at  NS  54481517,  and  on  the 
ridge  to  the  west  there  expands  a broad  droving  belt,  which 
partly  overlies  the  Roman  road  before  passing  to  the  north  just 
east  of  Burnton  Bum,  where  its  south  bank  crosses  the  agger. 
Along  this  stretch  the  primary  is  so  reduced  by  droving  and 
hollow  way  that  it  was  initially  accepted  as  a broad  head  dyke 
and  ditch;  yet  it  was  confidently  pointed  out  by  the  farmer  at 
Auchincloigh  as  "the  Roman  road". 


Auchincloigh  to  Drumbowie  Burn: 

The  Burnton  Burn  ford,  NS  49721561,  allows  a slight  south 
deflection,  but  on  the  plateau  to  the  west,  NS  49301575,  the 
direction  changes  markedly  to  W.S.W.  just  east  of  the  remains 
of  a belt  of  former  woodland  south  of  Auchincloigh.  The  hollow 
way  has  removed  some  12  feet  (3.66  m)  of  the  full  terrace  width 
of  37  feet  9 inches  (11.5  m)  . Past  the  woodland  enclosure,  the 
24  feet  (7.32  m)  agger  runs  under  an  offset  turf  dyke  at  the 
junction  of  main  head  dykes  of  Piperhill  and  Polquhairn.  From 
here  westwards,  a turf  estate  dyke  runs  along  the  centre  of  the 
road,  accompanied  by  a ditch.  These  turn  to  the  north  above 
Piperhill . 

A further  complication  westward  from  the  dykes  junction  is 
a trench-set  metalled  road,  15  feet  (4.6  m)  wide,  reaching  from 
the  south  and  finally  leaving  the  complex  at  the  ford  on  the 
Drumbowie  head  stream,  NS  48151565.  There  the  Roman  road  turns 
south-west,  a broad  green  mound  through  rushes,  to  the  field 
gate  east  of  the  Old  Polquhairn-Stannery  Knowe  road  and  beyond, 
partly  terraced,  to  the  Drumbowie  Burn,  NS  47971535,  where  the 
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section  is  of  a 24  feet  (7.32  m)  single  course  stone  layer 
supporting  a mound  of  gravel  in  yellow  clay. 

The  road  then  climbs  steeply  west,  but  can  be  followed  for 
only  some  100  feet  (c.  30  m)  in  rush-grown  extensively  rigged 
land,  at  which  point  it  aims  to  pass  under  the  boundary  dyke  at 
NS  47501515.  Beyond  the  wall  a much  dissected  mound  in  tussocky 
ground  shows,  but  fades  again  beyond  a streamlet,  NS  47241512. 
Again  between  boundary  dykes,  NS  47151510  to  NS  46821495,  a 
slightly  cambered  track  runs  to  disappear  among  rush-grown 
rigs;  but  from  the  boundary  running  south  from  a woodland 
strip,  NS  46601490,  to  the  dyke  crossing  a rise  to  the  west,  NS 
46301482,  a distinct  mound,  18  feet  (5.5  m)  wide,  is  patent.  A 
rough  much-broken  track  continues,  converging  on  the  woodland 
strip  to  pass  as  a hard  track  through  a gate  adjacent  to  its 
south-west  limit,  NS  45881475.  No  trace  survives  in  the  field 
beyond,  but  the  crossing  point  of  the  Water  of  Coyle  is  well 
established,  NS  45621460,  where  the  agger  plunges  down  the 
north  bank,  and  angles  up  the  south  to  resume  its  W.S.W. 
course . 

Drumbowie  to  Water  of  Coyle: 

In  view  of  these  discrete  traces,  a wider  sweep  was  taken 
from  the  Drumbowie  Burn  and  an  alternative  course  located.  From 
NS  47721542  to  NS  47541536  a terraced  road  mound,  38  feet  (11.5 
m)  wide,  with  traces  of  a sunken  road  beside  it,  passes  several 
small  filled  pits  in  the  field.  Faint  traces  beyond  would  lead 
it  to  NS  47181523,  at  which  point  it  is  converging  on  the  Water 
of  Coyle  crossing.  However,  to  the  east  this  road  would  require 
to  diverge  remarkably  to  the  south  to  reach  the  Drumbowie  Burn 
section,  nor  could  it  proceed  straight  forward,  nor  was  an 
alternative  crossing  place  found.  In  view  of  the  mineral 
workings  in  the  area,  it  is  possibly  post-Roman. 

West  of  the  Water  of  Coyle,  east  of  Rankinston  and  just 
south  of  the  railway,  a mounded  road  line  is  possible  but 
disturbed  by  recent  tips.  In  line,  the  higher  level  terrace  on 
the  west  bank  of  the  Water  of  Coyle  is  broken  to  allow  passage, 
but  no  continuity  could  be  established. 

Rankinston  to  Bow  Burn: 

The  first  clear  trace  of  road  lies  west  of  Rankinston, 
where  a hollowed  road  base  ascends  the  west  bank  of  the 
Littlemill  tributary,  NS  44861424.  From  there  to  the  next 
stream  ford,  NS  44681410,  a broad  mound  terraces  the  field,  33 
feet  (10.2  m)  wide  from  terrace  edge  to  road  shoulder,  but  a 
hollow  way  along  the  south,  uphill,  edge  may  have  increased  the 
width . 
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At  the  ford  the  road  is  a yellow- grey  clay  mound,  the 
hollow  way  bottomed  with  a 10  feet  (3.05  m)  wide  band  of 
cobbles.  The  latter  draws  away  from  the  road  towards  Bow 
Cottage,  but  for  some  distance  doubles  and,  in  passing  through 
transverse  rigs,  gives  the  impression  of  a causeway  between 
ditches.  The  primary  road,  however,  proceeds  farther  north, 
partly  masked  by  an  overlying  much  spread  turf  dyke,  which 

continues  along  its  line,  separating  rigged  farmlands.  The  road 
shows  intermittently  as  a lower  more  gentle  scarp  beyond  the 
steeper  edge  of  the  dyke  and  cut  into  by  the  ends  of  the  rigs. 
Indeed  from  Rankinston  the  road  is  persistently  dissected  by 
rigs. 

Now  aimed  on  the  Bow  Burn  ford,  the  road  is  further 
obscured  by  a hollow  way  from  the  south  which  meanders  along 
the  south  side  and,  at  times  straight,  directed  by  road  and 
superimposed  dyke,  cuts  along,  almost  obliterating,  the 
surviving  road  edge.  The  latter,  however,  rises  clear,  NS 
44381402,  as  it  passes  along  the  north  side  of  steading 

foundations,  possibly  of  the  17th- 18th  century,  of  which  the 
yard  wall  runs  along  the  road. 

The  clay  mound  is  sectioned  by  a stream,  NS  44151391,  west 
of  which  a hard  track  through  whins  develops  a camber,  and  the 
adjacent  hollow  way  increases  in  width  and  depth  in  the  descent 
to  the  Bow  Burn,  NS  43901387.  Above  the  east  bank  the  total 

width  varies  from  27  feet  to  30  feet  (8.2  to  9.2  m) . The  road 

mound,  where  separate,  is  24  feet  (7.32  m)  wide,  but  in  the 
descent  is  metal  based  and  reduced  to  18  feet  (5.5  m) , the 
bottoming  of  the  hollow  way  providing  a slightly  higher 
continuation  of  metalling.  At  the  stream  a solid  metalled  ford 
is  common,  but  while  the  road  mound  ascends  the  west  bank 
steeply,  the  hollow  way  deviates  upstream. 


Ashentree  to  High  Woodston: 

The  riser  is  24  feet  (7.32  m)  wide  and  attains  a faint 
terrace  in  the  field  east  of  Ashentree,  aligned  on  the  north 
gable  of  the  farm,  just  north  of  which  a broad  mound,  too  far 
infield  to  be  a headrig,  aims  at  the  Carline  Bum,  and  although 
there  are  no  traces  in  the  fields  west  of  Ashentree,  the  broad 
terraced  descent  to  the  bum,  mutilated  by  use,  lies  directly 
in  line,  NS  43501380.  An  equally  oblique  terraced  rise  on  the 
opposite  bank  restores  the  alignment.  Again  the  descent  to  the 
Tongue  Bum,  west  of  a kink  in  the  B370,  is  in  line.  The  burn 
is  crossed  at  the  junction  with  a short  tributary  from  the 
west,  NS  43001388,  up  the  south  side  of  which  runs  the  old  road 
to  Old  Smithston.  The  Roman  road  is  regularly  graded  up  the 
north  side  as  far  as  a long  N.N.W.  to  S.S.E.  hedge  line,  NS 
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42941385,  beyond  which  cultivation  and  mineral  activity  have 
removed  all  traces,  but  west  of  a long  house  ruin  a broad 
terrace  can  be  traced  over  rough  pasture,  NS  42821390  to  NS 
42541395,  where  it  curves  to  pass  just  south  of  a fence 
junction . 

From  here  westwards,  the  course  is  represented  by  three 
broad  rigs,  of  which  the  central  one,  followed  by  a hard  animal 
pad,  may  represent  the  road,  but  from  NS  42251390  the  broad 
camber  of  road  mound  on  a wider  road  bed  is  patent.  In  its 
course  it  runs  along  the  north  side  of  an  old  hedge- line  which 
partly  overlies  its  edge.  The  overall  width  measurement  of  24 
to  30  feet  (7.32  to  9.15  m)  , NS  41731380,  (1974)  was  rechecked 
(1984)  and  the  width  of  the  road  measured  24  feet  10  inches 
(7.5  m)  on  a 28  feet  11  inches  (8.3  m)  road  bed  at  NS  41701377, 
and  21  feet  (6.4  m)  at  NS  41621373. 

From  the  Boreland  Burn  tributary  crossing,  NS  41601370, 
the  broad  terrace  passes  the  south  side  of  a grid  pylon  to 
reach  the  triple  dyke  junction  south-east  of  a woodland  strip 
and  shed,  S.S.E.  of  Holehouse  (Road  house),  NS  41271362,  where 
it  turns  more  southerly  to  W.S.W.  to  run  as  a resurfaced, 
remetalled,  but  now  much  reduced  old  road,  which  appears  to 
have  run  only  as  far  as  the  Old  Ayr-Dalmel lington  road,  now 
only  a slight  hollow  trace  crossing  the  field,  since  it  was 
taken  up  and  ploughed  out  in  the  late  18th  century  (NS  41321363 
to  NS  40821335) . 

The  projection  is  to  the  south  of  a group  of  cottages 
beside  the  A713.  South-west  of  these,  at  the  curve  in  the  west 
fence  as  it  encloses  a projecting  tongue  of  land  above  the 
River  Doon,  NS  40481308,  wide  roughly  circular  shallow  quarry 
pits  edge  the  field.  Below  the  largest  of  these,  descending 
N.N.W.  down  the  steep  bank  of  the  Doon,  there  passes  an 
embanked  terrace.  Configuration  suggests  that  the  descent  would 
require  to  return  south-west  from  c.  NS  40441316  over  now 
much-slipped  ground,  to  where  the  river  bank  is  broken  by  a 
broad  low  ramp  or  flattened  mound,  NS  40351306.  There  is  no 
other  possible  descent  in  this  gorge  sector  for  at  least  600 
yards  (548.6  m)  upstream  and  400  yards  (365.8  m)  downstream. 
Upstream  of  the  presumed  ford  a line  of  boulders,  now  discrete 
and  irregular  but  numerous,  may  once  have  formed  a weir  (Note 
1). 

The  west  bank  exhibits  a slipped  clay  mound,  climbing 
north-west  to  a broad  terrace  which  returns  south-west  to  a 
final  westward  climb,  now  reduced  by  hollowing  and  by  a runnel 
but  retaining  the  shoulder  of  an  original  road  surface,  NS 
40321309  to  NS  40281312  to  NS  40231300.  Over  the  field  to  the 
west  the  road  is  a broad  reduced  bank,  following  the  north  side 
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of  the  field  boundary  wall,  NS  40181301  to  High  Woodston  Farm, 
NS  39781272. 

High  Woodston  to  Kilmore  Lodge: 

In  the  field  crossed  by  this  east  road  of  the  farm,  and 
known  as  'The  Brace',  is  the  suggestion  of  a fort  platform,  of 
c.  3.5  acres  (c.  1.35  hectares),  bounded  by  a hollow  'ditch 
line’  on  the  north  and  possibly  round  the  west,  and  by  a 
shelf-like  break  of  slope  on  the  east.  With  the  permission  of 
Mr.  Dunn  of  High  Woodston,  this  was  sectioned  over  the  east 
hollow  and  within  the  postulated  'fort',  but  with  no  trace  of 
ditch  or  artificial  structure  coming  to  light. 

The  road  E.S.E.  from  High  Woodston  is  heavily  metalled, 
but  along  its  south  side  a trace  of  terrace  edge  does  not 
accord  with  it,  but  lies  south  of  a field  fence  and  hedge.  At 
the  south-west  corner  of  the  second  field  west  of  the  farm,  NS 
39291243,  there  is  a further  lack  of  co-incidence  with  the  'Old 
Kirk  Road',  i.e.  the  old  road  to  Kirkmichael,  which  runs  off 
south-west  to  a ruin,  and  then  more  south-easterly  to  join  the 
modern  road  north-east  of  Glastron  Farm.  The  Roman  alignment 
persists  towards  minor  gaps  in  the  embankments  which  enclose  a 
former  mineral  tramway  between  Patna  and  Low  Milton,  NS 
39251242.  Between  these  and  the  corner  of  woodland,  NS 
38871220,  clearly  seen  from  the  uphill  distance,  but  less 
distinct  on  the  ground,  a slight  terrace  crosses  the  third 
field  from  the  farm,  then  passes  into  rough  rigged  pasture, 
where  a broad  mound,  deceptive  in  rigs,  continues  to  run  along 
the  south  side  of  the  woodland  strip  towards  Kilmore  Lodge.  As 
it  nears  the  Lodge  its  width  is  too  broad  for  a head  rig,  NS 
38651205,  where  it  runs  to  the  modern  road. 

Glastron  to  Barnshean  Loch: 

Beyond  the  road  a wide  hollow  ascends  the  face  of  Glastron 
field,  NS  38481200,  whence  a mound  develops  with  head  rig 
alongside,  passing,  NS  38101180,  to  the  north  of  the  south 
boundary  of  the  wood,  before  reaching  the  southward  expansion 
of  plantation,  NS  38051175.  West  of  this,  NS  37921172,  it  is 
betrayed  by  a hump  in  the  enclosure  wall,  and  runs  uphill,  a 
reduced  mound  south  of  and  parallel  to  an  old  hedge  alignment 
(hyphenated  on  Ordnance  Survey  sheet  NS  21/31),  but  soon  flexes 
south-west,  NS  37901170,  towards  a north-south  boulder-aligned 
’wall",  extending  from  the  corner  of  an  enclosure  flanking 
Barnshean  Loch.  At  this  approach  the  system  is  39  feet  6 inches 
(12  m)  wide,  including  an  11  feet  2 inches  (3.4  m)  hollow  way 
along  the  north  side,  contained  on  a 49  feet  3 inches  (15  m) 
terrace.  The  boulder  'wall'  passes  over  all,  leaving  a narrow 
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gap  to  acknowledge  a routeway.  Only  here,  in  this  first  field 
north  of  the  loch,  is  the  road  visible,  but  at  the  west 
boundary  it  rises  to  continue  across  the  middle  field,  swinging 
abruptly,  NS  37601148,  to  S.S.W.,  aimed  on  a pylon  in  the 
second  field  south  of  the  Fardenwil 1 iam  - Dalvennan  Bridge  road 
length. 

Over  the  middle  field,  the  road,  hollow  way,  terrace,  and 
turf  field  bank  edging  the  north  side,  separate  rigged  lands, 
but  later  drains  are  cut  through  all  features.  Close  to  the 
flexure,  however,  two  of  these  across  the  road  are  dry,  having 
tapped  the  ends  of  culverts,  and  the  drainage  flows  into 
swallow  holes  close  to  the  north  edge  of  the  road  mound,  to 
issue  in  the  field  south  of  the  system.  The  following 
measurements  were  taken: 

(a)  NS  37601147,  road  mound  23  feet  10  inches  (7.2  m)  on  a 

38  feet  2 inches  (11.6  m)  low  terrace,  with  a 13  feet  3 inches 
(4.0  m)  hollow  way  along  the  north  side. 

(b)  NS  37581145,  24  feet  8 inches  (7.5  m)  road  mound  on  a 

39  feet  (11.9  m)  terrace,  extended  by  hollow  way  to  fully  52 
feet  6 inches  (16  m) . At  fullest  extent  the  entire  system  is  62 
feet  6 inches  (19  m) . 

Towards  the  gate  to  the  third  field  above  Barnshean  Loch, 
the  hollow  way  widens  and  merges  with  the  road  line.  A stream 
section  shows  a thickness  of  yellow  clay  containing  a layering 
of  heavy  stones  in  section,  i.e.  the  hollow  way  bottoming.  Over 
this  third  field,  only  a short  mounded  tongue  reaching  for  a 
linear  hollow  suggests  the  line. 

Drumbuie  to  Burncrooks  Burn: 

The  route  is  possibly  indicated  across  the  field  north  of 
Drumbuie  by  the  broad  hollow  way  passing  just  west  of  the  grid 
pylon,  NS  37471105.  In  line,  NS  37401095,  a slight  gap  in  the 
hedge  line  is  fronted  by  a reduced  rise  to  the  south,  but  all 
traces  soon  fade.  However,  from  a hunt  gate  in  the  next 
Fardenwil liam  field,  200  yards  (182.9  m)  uphill  from  the 
north-west  corner  of  the  field,  NS  37201078,  a mound,  ditched 
on  both  sides  and  29  feet  9 inches  (9.0  m)  wide  runs  south-west 
to  the  next  field  wall,  NS  37101075,  the  29  feet  9 inches  (9.0 
m)  width  being  maintained  at  least  to  NS  37151078.  The  road  is 
again  obliterated,  and  in  this  sector  a final  length  was  traced 
from  NS  36941012  to  NS  36730988.  Here,  at  the  east  march  dyke 
on  the  east  shoulder  of  Dyrock  Hill,  some  30  yards  (27.5  m) 
north  of  the  point  where  the  Dyrock  Burn  tributary  passes  to 
the  north  of  the  march  dyke,  a broad  diffused  mound  rises,  and 
is  traceable  as  a broad  terrace,  cut  through  by  rigs,  reduced 
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by  secondary  tracking,  and  at  several  points  distinctly 
hollowed.  At  best  the  terrace  measured  38  feet  7 inches  (11.8 
m)  and  the  road  camber  28  feet  (8.5  m) . 

To  the  west  the  road  merges  with  the  old  road  to 
Kirkmichael , and  no  distinct  traces  have  been  located  from  here 
to  the  Burncrooks  Burn,  north-east  of  Lochspouts.  The  most 
probable  line  is  via  Orchard  Farm  to  the  long  ridge  of  Drumore, 
and  by  the  south  of  Auchenairney  to  pass  north  of  the  very 
pronounced  kink  in  the  Water  of  Girvan  to  the  south,  but  to 
date  traces  have  eluded  us.  Thus  a gap  of  some  four  and  a half 
miles  remains  to  be  filled. 

The  next  undoubted  trace  of  Roman  road  is  at  the 
Burncrooks  Burn.  While  no  trace  has  been  established  in 
alignment  to  the  east,  from  the  west  bank  of  the  burn,  NS 
29330645,  an  extremely  broad  mound  39  feet  (12  m)  wide, 
increasing  to  49  feet  (15  m)  over  a hollow  way  along  the  north 
side,  runs  to  the  Lochspouts  to  Lower  Burncrooks  road,  NS 
29100640.  A hard  track  continues  along  the  broad  natural  ridge 
to  Sunny  Brae,  NS  28750626,  whence  a broad  stony  mound  runs 
south-west,  followed  by  a field  boundary  to  the  Ghaist  Glen 
Bum,  NS  28500608. 


Ghaist  Glen  to  Green  Well: 

From  the  burn  a broad  green  track,  lowly  cambered  in  part, 
rises  to  pass  under  the  Lochspouts  road,  NS  28330600.  Where 
this  later  road  sections  the  earlier,  the  small  metal  of  the 
former  is  clearly  revealed.  The  road  continues,  NS  28330599  to 
NS  28120570,  a linear  mound  following  the  south-east  side  of 
the  more  sinuous  farm  track,  to  be  recrossed  by  it  and  continue 
south-west  to  a stream  section,  NS  28050564,  where  the  hard 
rammed  cement-like  metalled  clay  Roman  road  is  revealed 
beneath,  but  disaligned  with  the  later  road  which  now  passes  to 
the  south. 

Lochspouts  now  lies  to  the  east.  From  a crannog  in  the 
loch  were  recovered  a melon  bead  and  Samian  sherds  of  the 
second  century  A.D.  (Robertson  1970:  205-207,  Table  3). 

Just  west  of  the  stream  flowing  north  from  the  Green  Well, 
the  complex  of  road  and  hollow  way  is  33  feet  (10  m)  wide,  and 
at  the  stream,  NS  27920550,  a 23  feet  (7.0  m)  wide  low  ramp  on 
the  west  bank  yields  a stream  section  of  a 16  feet  9 inches 
(5.1  m)  wide  road  of  metal-stiffened  hard  yellow  clay,  at 
maximum  1.0  foot  7 inches  (0.5  m)  thick,  but  reduced  by  wear 
along  the  south  side  to  some  1.25  inches  (0.03  m)  . Over  all 
this  there  is  a layer  of  peat,  1.0  - 2.0  feet  3 inches  (0.3  - 
0.7  m)  thick  (Figure  10,  section  b) . 
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Figure  10 


Maps  Cw7,  Cw8  and  Cw9 

The  western  length  of  Route  C west,  passing  Lochspouts  from  the 
crannog  in  which  were  recovered  second  century  A.D.  Samian 

sherds  and  a melon  bead. 


Section  a. 

Road  sectioned  by  the  West  Burn,  NS  61203522. 
(Route  B south) . 


Section  b. 

Well-worn  reinforced  clay  road  sectioned  by  the  stream  issuing 
from  the  Green  Well,  NS  27920550. 
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Drummochreen  Cairn: 

The  south-west  course,  maintained  to  avoid  the  treacherous 
Green  Well,  now  flexes  nearly  south,  NS  27840540  to  NS 
27830528,  then  assumes  the  W.S.W.  course  which  leads  it  to  the 
Drummochreen  Cairn,  NS  27690518.  Here,  on  a stretch  of  moorland 
where  the  road  is  followed  and  much  dissected  by  at  least  two 
hollow  way  courses,  a cairn  was  erected  by  Colonel  G.E. 
McAlexander,  in  1982,  almost  certainly  on  the  site  of  an 
earlier  cairn,  as  the  wording  "This  cairn  marks  the  spot"  would 
seem  to  indicate.  It  lies  just  off  the  north  shoulder  of  the 
Roman  road,  and  records  the  murder  in  September  1599  of  Andrew 
Macalexander  of  Drummochreen  by  Hugh  Kennedy  of  Girvanmains.  In 
view  of  the  probable  destination  of  our  road,  this 
Drummochreen-Girvan  Mains  link  in  the  late  16th  century  is 
interesting.  The  course  persists,  crossing  a track  from  the 
rough  moorland  into  pasture  where,  NS  27400490,  it  switches 
farther  west  of  W.S.W.  to  pass  under  the  modern  road,  a faint 
terrace  from  NS  27210482. 


High  Newlands  to  East  Threave: 

West  of  the  modern  road,  the  Roman  road  resumes  as  a 
hollow  reduced  terrace  exactly  208  feet  (61  m)  south  of  the 
south  gable  of  High  Newlands,  and  as  it  passes  W.S.W.  across 
the  infield,  it  expands  to  an  excellently  preserved  fully 
developed  terrace,  37  feet  1 inch  (11.3  m)  wide,  supporting  an 
agger  24  feet  (7.3  m)  wide,  with  hollow  track  following  its 
north-west  edge.  It  is  crossed  by  the  original  broad  turf  dyke 
bounding  the  infield,  NS  27000468.  On  moorland  beyond,  the  line 
is  probably  indicated  by  a tussocky  blaze  of  rushes  running 
slightly  north  of  west  uphill,  to  NS  26880472,  where  it  is 
interrupted  by  cuttings.  In  this  area  it  has  assumed  a westerly 
direction,  terracing  first  the  south  edge  of  a low  hill,  and 
then,  a short  distance  to  the  west,  the  broad  northward 
projection  of  Kirk  Hill,  NS  26780467  to  NS  26450466.  Over  this 
length,  a 37  feet  1 inch  (11.3  m)  terrace  supports  on  a 33  feet 
(10  m)  wide  road-bed  a low  agger  26  feet  3 inches  (8.0  m) 
across,  heading  for  a low  nick  on  the  south  edge  of  Craigens 
Hill  summit,  before  fading  in  low  marshy  ground. 

Some  164  feet  (50  m)  east  of  the  north-south  turf  dyke 
crossing  Craigens  Hill,  the  terrace  reappears,  50  feet  (15.2  m) 
across,  with  37  feet  9 inches  (11.5  m)  of  road  edged  along  the 
north  by  a hollow  track,  NS  26100462.  Along  the  terrace  edge 
runs  a series  of  borrow  pits  some  16  feet  6 inches  - 19  feet  9 
inches  (5.0  - 6.0  m)  across.  The  turf  dyke  is  passed  some  164 
feet  (50  m)  south  of  its  triple  junction.  To  the  west,  the  peat 
is  1.0  foot  7 inches  (0.5  m)  deep. 
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The  road  is  now  traceable  by  a faint  north  upper  terrace 
edge,  but  to  the  practised  eye  is  visible  running  to  the  kink 
in  the  next  turf  wall,  NS  25630459,  which  passes  over  the  road 
to  be  subsequently  gapped  by  animals  following  the  firm  track. 
The  hollow  way  follows,  occasionally  cutting  the  road,  but 
tending  to  one  side,  usually  the  lower. 

The  road  line  is  now  edging  downhill  towards  East  Threave 
Farm,  passing  the  next  turf  dyke  a short  distance  below  its 
hill  crest  kink,  NS  25420455,  and  veering,  NS  25340454,  farther 
towards  the  farm  to  pass  beneath  its  byre,  and  although  masked 
by  diagonal  rigs  in  the  field  to  the  west,  reaches  the  stream 
forming  its  west  boundary,  where  a part  section  is  exposed.  A 
5.0  inches  (12.62  cm)  thickness  of  compacted  small  metal  and 
gravel,  resting  on  clay  subsoil,  is  covered  by  some  6.0  inches 
(15.15  cm)  of  sandy  clay  humus. 

East  Threave  to  Old  Girvan  Road: 

West  of  East  Threave  slight  traces  only  of  terrace 
survive,  with  a more  distinct  length  of  terrace  appearing  just 
west  of  a rough  uncultivated  north-south  belt  of  former 
woodland  on  the  lower  west  shoulder  of  Threave  Hill,  NS 
23900402,  directed  towards  the  long  straight  road  running 
N.N.W.  over  Long  Hill  towards  Pirley  Hill,  with  traces  of 
hollow  way  along  the  north  side.  Nothing  conclusively  Roman  in 
character  survives,  but  the  line  is  possibly  followed  closely 
by  this  road,  and  its  continuation  as  a broad  droving  belt  east 
from  Pirley  Hill.  If  so,  attention  is  drawn  to  the  sudden 
switch  east  of  Rosemount,  NS  21250250,  to  nearly  south  towards 
a length  of  the  Old  Girvan  road,  which  is  correspondingly 
aligned  before  running  south-west.  The  latter,  42  feet  (12.8  m) 
overall  with  37  feet  (10  m)  of  road  bed,  like  the  Old  Sanquhar 
Road  supports  a narrower  band  of  metalled  road.  A Roman  post 
might  be  sought  near  the  junction  of  these  roads. 

Over  the  last  ’east-west’  stretch  Ailsa  Craig  has  lain 
ahead,  as  a distinctive  light-coloured,  at  times  white,  rock. 
It  seems  not  improbable  that  Vindogara  (Rivet  and  Smith  1981: 
501),  a Roman  fort,  lies  somewhere  along  a final  length 
probably  directed  towards  Girvan  Mains  (Note  2) . 


D iscussion 

The  Girvan-Garf  road  is  the  counterpart  and  probable 
continuation  of  the  Clyde-Carlops-Forth  road.  Would  it  seem 
unreasonable  to  suggest  that  these  roads  ran  between  harbours; 
e.g.  at  Girvan  and  Fisherrow?  (Thomas  1989:  142).  Together 
these  roads  form  a Southern  Uplands  Boundary  Fault  limes. 
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In  particular,  the  Girvan-Garf  length  exemplifies  the 
essential  political  frontier,  in  that  by  enclosing  the  southern 
limit  of  the  Ayrshire  plain  it  cuts  across  the  transhumance 
belt,  and  in  passing  between  lowland  and  upland  it  exercises 
control  over  the  necessary  traffic  between  different  economic 
regions,  beyond  the  immediate  belt. 

The  Ayrshire  plain  is  likewise  closed  to  the  north  by  the 
road  which  necessarily  runs  west  from  Loudoun,  and  to  the  west 
by  the  Loudoun-Pepper  Hill  road  (Route  B south,  above). 

The  boundary  between  the  Novantae  and  the  Damnonii  may  lie 
close  to  the  southern  route,  but  its  precise  location  is  of 
little  matter  because  the  tribes  are  essentially  enclosed  by 
the  military  Annan-Clyde  road,  while  the  more  difficult  hill 
terrain  is  broken  up  by  the  Nith-Durisdeer  cross  road,  the 
Drumlanrig-Crawick(?)  road  (Route  E)  , and  very  probably  by  a 
road  from  Girvan  to  Minigaff.  The  corollary  is  a similar 
control  of  several  of  the  Border  passes  in  support  of  Dere 
Street . 

The  control  of  normal  inter-tribal  traffic  is  likewise 
exercised  by  the  Syrian  and  North  African  frontiers,  which, 
being  drawn  across  the  transhumance  belt,  exercise  a political 
as  well  as  a military  supervision  (Chevallier  1989:  144-145, 
147-149). 

The  presence  of  these  roads  would  tend  to  vitiate  Scott's 
argument  for  the  exclusion  of  this  area  from  the  province 
(Scott  1976).  This  apart,  it  would  seem  illogical  to  fail  to 
control  the  more  productive  area  in  the  west.  That  the  roads 
were  laid  down  by  Agricola  is  axiomatic.  Support  for  this  view 
is  provided  by  the  first  century  A.D.  glass  from  a Girvan 
marching  camp  (Keppie  1986:  99),  while  the  second  century  finds 
from  Lochspouts  (Robertson  1970:  207-208,  Table  3)  would  point 
to  the  maintenance  of  the  system.  While  no  proven  Roman  posts 
have  been  located  along  the  Girvan-Garf  length,  these  will 
doubtless  emerge.  The  very  definite  kink  in  the  road  towards 
Douglas  suggests  a fort  there,  whence  a road  to  the  north  is 
not  improbable.  A terminal  fort  is  necessary  near  Girvan,  and 
intermediate  fortlets  should  cover  the  issues  from  the  hill 
mass,  possibly  near  New  Cumnock,  and  on  the  Doon  north  of 
Patna . 

Comparison  with  the  Highland  Boundary  Fault  limes,  the 
Barochan-Fendoch  line,  is  inevitable,  but  while  the  disposition 
is  similar  the  circumstances  differ.  The  Girvan-Garf  line, 
possibly  initially  military  during  the  early  campaigning,  is 
essentially  a political  limes  controlling  tribal  intercourse; 
the  Barochan-Fendoch  line  is  the  ultimate  military  frontier. 
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essential  for  the  consolidation  which  was  to  take  place  behind 
it,  albeit  that  it  cut  across  any  British  trade  with  the  tribes 
to  the  north  and  doubtless  subsequently,  if  briefly,  exercised 
some  pressure  on  the  latter  while  controlling  the  British 
transhumance  in  the  area.  Initially,  however,  it  enclosed  the 
southern  tribes  and  in  the  campaigning  season  ought  to  have 
prevented  their  liaising  with  the  peoples  beyond  (Newall  1975: 
82)  . 

Such  intention  appears  to  be  implied,  if  not  explicitly 
stated,  by  Tacitus  (Agricola  20)  (Ogilvie  and  Richmond  1970: 
106).  It  is  true  that  in  the  heat  of  battle  ’dissidents', 
possibly  in  association  with  external  allies,  would  flee  in 
defeat  - summotis  hostibus  - without  chance  of  capture,  but 
these  inevitably  apart,  to  what  end  contain  only  'small  fry'  if 
Caractacus  be  at  large?  Total  enclosure  would  be  essential. 

Once  the  territory  had  been  gained,  such  tight  control 
could  be  relaxed  and  transit  permitted,  but,  in  view  of  the 
northern  enemy,  on  a tighter  rein  than  that  which  prevailed  at 
the  southern  limit. 

Beyond,  we  look  towards  Arran  with  its  clearly  silhouetted 
'Sleeping  Warrior',  a helmeted  moustached  outline  with  long 
shrouded  torso.  Beneath  the  'shroud'  an  irregularity  suggests 
the  arms  folded  over  the  chest.  In  an  earlier  climate  of 
thought  this  may  have  suggested  chains.  Here,  as  we  stand  on 
the  western  rim  of  the  Roman  world,  viewing  a seascape  long 
familiar  to  Roman  eyes,  perhaps  we  gaze  through  time  to  the 
legendary  Old  Kronos  (Rivet  and  Smith  1981:  42.  Burn  1969:  2). 


Notes 

1.  In  view  of  evidence  from  other  stream  crossings,  it  is 
possible  that  the  apparent  additional  upstream  kerbing  was,  in 
fact,  the  footings  of  a low  weir  to  reduce  the  rush  of  water 
over  the  ford. 

2.  The  place  name  Knockavally  (or  Knockaval lie) , to  the 
south-west  of  Girvan  Mains,  is  interesting.  As  the  Bail  lie 
(Homestead)  is  unnamed,  we  may  surmise  an  erstwhile  recognition 
of  foundations  contained  by  outer  walling.  From  near  the 
bathing  station  on  Girvan  shore  came  a sestertius  of  Antoninus 
Pius  (Robertson  1961:  138).  In  two  visits  to  the  site  after 
ploughing  we  failed  to  detect  any  indications  of  occupation  on 
Knockavally,  either  by  find,  soil  discoloration,  or 
constructional  vestige.  At  its  broadest,  the  hill,  very 
slightly  dished,  could  support  only  a fort  let  overlooking  any 
harbour  facilities,  as  at  Ravenglass.  For  the  suggestion  that  a 
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Roman  post  may  have  been  sited  to  the  south  of  Girvan  harbour 

see  Wilson  (1989:  13). 
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